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Dedicated to all students and teachers 
who made earlier versions of this book possible 


Tlie most beautiful thing we can experience is the mysterious. Iris the source 
of all Into art and all science. He to whom this emotion is a stranger, who can 
no longer pause to wonder and stand rapt in awe h is as good as dead: his eyes 
are closed 


•Albert Einstein 




' : -ti§ar Children, 

II this book is meant fordoing science. Not memorising. Every chapter has experiments many of them can be done 
I* W jth material easily available. Please DO all the experiments given. Try and answer the many questions posed. 
| Discuss with your friends, with your teacher, and with others interested other ideas and doubts that crop up. 
|| Science is much more fun when you do things and especially when you do experiments. Allow yourself to 
|| experience the joy of discovering things, the fun in finding sma SI and big things by you rseji ||||| /: : ; f: 

|| Th ere are no facts for memorising in this book and there are no prizes forhow well you can recollect them. In fact we 
§§ have given very little ’facts.’ Science is about knowing and appreciating the principle behind how a satellite moves 
II o r how a motor works . Science is about understa ndi ng and learning things around ; us: the soil , the rocks, the air, the 
water, the animals, the birds and the insects, the sun , the moon and the stars. Why does a particular insect attack a 
; crop and why are there others that protect it? Why are eating certain types of foods more important? Why does it 
| rain in some places a lot and why are there deserts in others? Does planting trees help in increasing rains? What 
I,-, causes a rainbow and can I create one in the classroom? And so on - there are so many exciting things one needs 
H to know, to do and to find out. 

8 Marty things in this book are depe ndent on you ■ bringing things from home before the class. Do bring them ; and 
1 remind your teacher in case even if she forgets. Some of the things are given in the science kit supplied for your 




Pfease write to us about how you find this book? Do you enjoy doing science? Do you go on field trips? Are you able 
to cio all the experiments? Are there any problems and difficulties? : : ; 


Vetting to hear from you, : : : 

Phjibjem Cruncher 

< 5 / 0 , ShishuMilap Discovery Team, 1 ShrihariApts . 

Behlftd Express Hotel, Alkapuri, Vadodara 390 007 : ; ; , ; 

Irnaii: shishLimi1ap@wilnetonline.net, sahajbrc@icenef.co.in 
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Things you Need The word “flower” reminds us of beauty, color and fragrance. We look at our 
-vJ'. favourite fruits, and our mouth starts watering. Our body has parts like hand, 
||For Every Group: Different f oot c ^ e st and head. Did you know that flowers also have various parts? 
itype of flower and fruits, p ru jt_gjj vn g trees like those of apple, mango, pomegranate produce 
§|blade. . ■ . f| owers fj rs t a nd after a few days they develop small fruits. How does this 

1 Note for the Teacher happen? We will learn about flowers and fruits in this chapter. 

f|A day before starting the 
I lesson, ask students to get 
ilfru its and flowers. Take 
Scare while cutting flower 
fand fruits with blade. 

I ■: New Words 


(|rhatanTU^:i;; ; ! : i ;i : - 

| Stalk, pedicel (or pedicle) 

!|;F^jllic|ei:i; !; i ; IS f i : V i'||I 

1 And roeci urn : §| : §: S |( ; | S i S I 

||ibllen;:grai!illl|i 

|3ynpecium W- : M lllllllli 





IU biuuy aUUUl IIUIIO aiiu iiuvvcio, vvc? win u 

around do not forget to carry a polythene bag, scissors and a knife. As far 
as possible collect big sized flowers and fruits: they will be easier to study. 

Take Care 

Pick only a few flowers and fruits: you would not need many. Take care not 
to damage the vegetation growing nearby. Make a list of all the flowers and 
fruits you collect while going around. 


ItpiVtlie::;.;:;:: ; : ; : p 

ifemale flqweftitt ■ 
pVlale flower 
^Incomplete flower 
^Complete flower 
Simple |bwi|llll|:: 
Compound flower 

idfuiT:;: Sllllilllli 

fHorizontal section 
Vertical section 


Do you know any plants that have no flowers and fruits? Discuss with your 
teacher and make a list of such plants. 


Two types of plants are observed in nature: Flowering Plants and Non- 
Flowering Plants. 



Bo ugainyilte 1 have ; : coloured 


f§ OnNoyamber 5;: 

|§|n!©:i;l^ 

Usailed ; from Nantes! aboard 
phe frigate ; Boudeuse f: i : ■ The 
HP ren c h go ve r n men t 
^commissioned Bougainville 
^expedition leader; the 
' objective, circumnavigate the 
jfworld y! : The i exped itio n 
fpxpfo red the Pacific: and 
^returned to France in March 
||l 769. The vine they found; in 
IfBrazii i was ■ ; named for the 
^expeditfon ; (eader : jyl 

Iln addition to the vine, straits, 
fjfbays, a reef, and a mountain 
f§wefe named after him. He 
f§was? a mathematician and 
Ilwrote a treatise on i ntegral 
Ifcal cuius , a soldier who 
l|detended Quebec in the 
ISeve n Years War, an explorer, 
Ifcaptain of the Guerrier whic h 
Iffoug ht English ships during 
||the American Revolution, a 
Ifyicc-admiral, a field marshall, 
Usecretary to King Louis XV, 
Hand, escaping beheading 
Ipfuring the French Revolution, 
||a count and senator to 
:|Napoleon. : 



.letdsetuch/ the flowers and fruits we have collected . 



According to the picture drawn, identify pedicles, stalks of flowers and 
thalamus from the flowers collected. 

All parts oftheflowerare attached to the thalamus. 

Based on the picture identify calyx. I s it open or united ? 

Does the calyx of all flowers have green colour or are they of different 
colours ? 


If there were no calyx (plural calices), what would happen ? Look at the bud 
of the flower, and try and find the answer. 


Based on the picture above, identify the petals from the collected flowers. 
These are also known as corolla. Are they free or are they united ? 


Do the corollas of all flowers have same colour or are they of different 
colours? 


Is the colour of the flower, the same as the colour of corolla, i.e., the colour 
of petals? 


Is the number of petals of all the flowers the same or different? 


Do the flowers that you have collected have any smell? 


Complete Table 1 from the information you have gathered. 





Androceuim 


|Gynostegium !| : 

§iri ; flower, 

[[androecium are fused 
§this cpliidftio^ i| ; t^iajcsyv|ri»piE|ii 

ffDid you know? 


No. 

Marne of 
flower 

Colour 

Smell 

Calyx: free 
or united? 

Corolla: free 
or united? 

Bees or 

insects 

seen? 

1 







2 







3 







4 







5 







6 








Think why do different flowers have different colours and smells? 


Till now you were studying outer visible part of the flower. Now let us identify 
the inner part of the flowers. For this take flowers of Dhatura, Caltropis and 
Hibiscus. To visualize inner parts of the flower, remove the petals. Find out 
the parts as shown in figure. 


Anther 


f|5sjti§^^ 

§§G: o ait ' :U^ s ; 1: « 

tlMilkwood § is nativeRo 
^tropical Asia. All pairts:|bf 
“'the plant are poisonous to 
ihumans. The milky: sap 
can cause blindness if it 
comes in contact with the 
eye. It is a larvai food plant 
tor the Monarch Butterfly. It 
[is used in Ayurveda and 
Unani as medicine. 



Filament 


Gynoecium I I Androecium 

Do all the flowers with you have androecium and gynoecium ? 


The flowers having both androecium and gynoecium is called a 
complete flower. The flowers having only gynoecium is called a 
female flower. 

What is the flower with only male flower known as ? 


Now, we will study the details of the inner parts of a flower. For this, use a 
magnifying lens where required. Find out the androecium in the flower 
collected by you -see figure above. 
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||Observe the ; bougainvillea, 
||sunflower and marigold 
§§flowers. All these flowers are 
§§not single but a group of 
||many flowers. So they are 
§|ca!led compound flowers. 

IfThe tallest flowering plant is 
lithe I eucalyptus which can 
preach 1 32 m in height. 

§|The smallest flowering plant 
||s the duckweed whic h fbats 
Upon the surface Of pond water, 
pit is 0.5 mm long 

§fthe ; y largest i I flower i ; is ■ the 
Pstinking corpse lily which can 
jibe up to 90 centimetres in 

ffThe smallest flowers are 
§§found on the artillery plant. 
ilThey are only 0.35 mil! imetres 
lin diameter, y jyy 


: UfSper " part of the long stick is known as anther. In many flowers on 

the anther you can see fine white or coloured grains. They are known as 

pollen grains. 

On those anthers where you cannot see such pollen grains, cut the anther 
with blade as shown in the figure. 




Now observe it with magnifying glass can you see pollen grans ? 
Where you can find anther in the hibiscus flower ? 


Take the flowers of Hibiscus and Dhatura; to observe gynoecium remove 
the petals, now you are left with gynoecium. On the basis of diagram find out 
the ovary in both the flowers. Give a vertical cut to one of the ovary and give 
horizontal cut to the other as shown in figure. 


Stigma 
Styie ^ 


Ovary 


Vertical section Horizontal section 



Observe the inner part of the ovary with the help of a magnifying glass. Draw 
thefigureasperyourobservation. Inside the ovary there are ovules. 

Try to understand the process of formation of seed, starting from traveling of 
pollen grain from the anther as shown in figure. 





hibiscus 


But in many flowers gynoecium is longer than androecium, e.g. 
flowers. Now you have already learnt that for the formation of seeds, pollen 
from anthers must fall on the stigma of gynoecium. How can this happen in 
those flowers where the gynoecium in longer as in a female flower? Look at 
the figure shown below and find the answer. 





II Disc flo 


Horizontal section of 
The sunflower 


Female flower 


Ray floret Disc floret 


§|The:.: ; sunflower is WM 
I compound flower: we can 
§|s e:6 : : : t W p t y p : 6: O f Fruits 
(arrangements'pjthe fjorets 
Ifinthesu nil owefx- ; ; 


The process of travelling of pollen grains from anthers to the gynoecium is 
called pollination. When the pollen grains of one flower fall on the stigma of 
the same flower, this is called self-pollination. When the pollen grains of one 
flower falls on the stigma of another flower this is called cross-pollination. 
The process of reaching of pollen tube from stigma to the ovule is called 
fertilization. ^ 




Hi .- 1 

^independent ; disc floret is 
§f° ne complete flower n ow we w j|| | earn about fruits. Bring any seasonal fruits available. Let us 
^containing gynoecium and understand how fruits are formed. We have learnt earlier that fertilization 
^aridroecium. ::: takes place only after the development of the ovule. 

Ray - Floret - Bach |_| oware f ru ^ s useful for the seeds inside ? 
independent ray flower, 

either it is a female flower — 

br has a sterile flower 
^present. A flower that does 
loot have gy noecium or 
androecium is called a 
bterile ; : ^ flower. Such 
fflowers are one type of 
Incomplete flowers. 


List out those fruits which have small seeds and are juicy and fleshy: for 
example, the apple. 


juicy and fleshy fruits. Make a list of such fruits from the 
:: Iruits collected by you: those having big seeds and those having less flesh 
between seeds and the fruit skin (forexample, berries). 



Such fruits are known as dry fruits. Make a group of those fruits, which split 
open after ripening. Forinstance, caltropis. 


Make a list of those fruits in which seeds are shed after ripening and decay. 
Forexample, guava 


§lemc> h, : ; onaihge ! iajnd : : ;are 

ijuicy Ifufe that; have a 

f§y ifarriihfe • ; ■ y;* ■; ?' ]■ 

iPidyou :j^ipvp! ■ ■ ! • !|§ 

§F|oWers;^ sorfiffln^ 
^ousfprdfHierr^bhsthihjtist 
||for decoration. A few flowers 
pare: important foods; broccoli; 
pcatiliT ipi/ver; ; |anld ; CafiGhifeei-Sre 
Uddi lectio ruS! of ! ! flower buds 
pW’hiph ryve,’ eat! : ypgetablek. 

||Many flowers are dsdd to add 
paste to food Cloves are dried 
power buds and saffron comes 
| from; the female parts of the 
illpurp le autu m n . crocus. 
|Hln some countries the petals of 
Proses and marigolds are used 
|hto flavour food such as soups 
fliand salads. Dandelion and 
lielderberry flowers are used to 
ilimake wine.. In! China, fried 



Horizontal section 



Vertical section 


Now take the vertical and horizontal cut of the ovary and fruits of the same 
plant; and study the arrangement of ovules in ovary and seeds in fruits. 
Write your observation. 


M-. 

|pio ney : ; is : : made :. f ib tttpeCtir. 
Wfhe \ : best i : m<Mt ■: |ft>t ■ : : making 
plonqy go mes fro m clover, 
§§o ra n g e i • i eddy : sagef ibvye r$/ 

pSbme flower petals are used to 
Ufmake- expensive y^edyfbe^ 
Hsuich as jasmine, rnimose and 
i We i- peta Is : bf : • Some 


ggrose, 

||b;ogH% ; coloured ; flowers'/ are 
||used to make coloured dyes for 

%j^lOtheS:.; ; ; x ; 


Plants can change sex too! 

Cucumbers are famous for changing from male to bisexual to female and then to 
parthenocarpic as they grow. What is parthenocarpic? It means literally virgin 
fruit. The last flowers on some cucumbers do not need to be pollinated to 
produce a fruit.. .they make the fruit on their own! 

Another interesting example is the Abelmoschus (hibiscus) in the greenhouse. 
The flowers last only one day and are bisexual. The flower hedges its bets. In the 
early morning the female parts stick out beyond the stamens to be pollinated with 
pollen from some other plant. If this happens, fine, but if it doesn't happen by 
afternoon, the styles curl backwards and push the stigmas against the stamens in 
the flower; it is a self-pollination. By evening the flower senecas (becomes o l|| 
and fruits begin to develop. ; 
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Things you Need 
i : For Each Class . : 


|Botto m of the broken 
Ipitcheneggsof frog,: water; 

§Two / tin b bkbsf | rubber 
§band, paper, pins, glass 

|cu pis ::d:bop> p^iriy - If :1 : : : 

: x : : Note for the Teacher : : • ; 


After the first flush of monsoon, when small pits and holes are filled with 
water, we observe that small organisms and vegetables start to grow. Also 
we see different algae, small frogs and some times small fishes and many 
type of different microorganisms. You shall be surprised to see that many 
red, velvet and soft snails appear, as soon as the monsoon sets. Where do 
these wonderful things come from? 

Then after a few days they disappear. Some people believe that these 
organisms arise from the water in the pits or in the soil or from the compost. 
Is this true? In this lesson, we will perform some experiments, which will help 
us explore these questions. Also we will study various stages of 
development, from egg to adult -the Life Cycle of some animals. 



IfStudent should;: pbseryb Experiment 1 : Life Cycle ofa House Fly 


|While observing frog s egg 
land tadpole take care that 
Ifthey are not dropped. 

IjAfter the development of 
padpole, add algae 
Ibrought from the pond in 

|Keep on changing water in 
||the container. 

New Words 


ILife.cyclexx 
1 Larva {plural: larvae) 
Pupa {plural: pupae) 
MAidult PPlPlI: 
fladpole 

iMetamorphosis : 



B 



For this experiment take two metal boxes. If metal boxes are not available, 
then you can take glass cups, coconut shells or pots. Label one container A 
and the other one as B. Place some fresh cow dung, on which there are no 
house flies, in box A. Tie the open end of the box tightly with paper with the 
help of a thread or a rubber band. Now with the help of a needle or a pin, 
make small holes so that air can circulate in the box; the holes should not let 
house fly or any other insect get inside. Leave the rest of the cow dung on 
the ground, uncovered so that house flies can sit on it, and observe 
regularly. 

As soon as you see a housefly sitting on the exposed cow dung, observe its 
behavior minutely. Observe specially any fly that tries to enter the cow 
dung throw its many pores. 






a fly sitting for a long time, observe the back side of that 
fiy. Can you observe a white long thing coming out from the back side of the 
fly? 

If no, then wait for some time. As soon as the fly sits again, observe its back 
side. The white long thing coming out is the egg of the house fly. Use a 
magnifying lens to observe if required. After the house fly starts laying eggs, 
place the exposed egg-laden cow dung in box B. The picture below shows 
asectionof egg-laden cow dung. 




Observe the eggs carefully and draw a picture of it below. 


Close Box B also with paper and rubber band or thread. Here also make 
small holes with help of pin or needle - holes big enough so that air can 
circulate but such that no house fly or any other insect can enterthe box. 

This is the first day of your experiment and we will call it Day 1 ; subsequent 
days of your observation will be labeled Day 2, 3, 4, etc. From Day 1 , you 
will need to open and observe boxes A and B everyday. This experiment will 
last up to ten days. 

Precautions 

1 . Whenever you open the boxes for observation do not allow any house 
fly to enter the boxes. 

2. After observation do not forgetto immediately close the boxes with 
paper. 

Complete the table below every day with your observations. 
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Larva: Word History 



Larvae ; 



The word /. 

a/va, referring 

to the newly 

hatched form 

of insects 

before they 

undergo mi 

etamorphosis, 

comes fro 
word /a/va. 

m the Latin 
meaning “evil 

spirit, derru 

•>n, devil.” To 


Name 
of Stage 


Observed 
on which day 


Behavior 
(What is 
it doing) 


Colour I Diagram 


|§ u n d e rst and why this 
If should be so, first we 
|| need to Know that the 
If Latin word also was used 
§§ for a terrifying mask:, and; 
Bin Medieval Latin it could 
jjf mean “mask or visor.” 
p Larva is therefore an 
U appropriate term for; that 
|§ stage of an insect's life: 
|| during which its final fprrn 
f| is : still hidden or masked, ; 
§§and New Latin lan'a was 
§§ thus appi ied in 1691 by 
p Carol us ; Linnaeus, the 
;§ Swedish ; botanist who 
^ originated our: system of 
^classifying plants and 
§f animals. The word larva is 
pfirst recorded in English in 
pits scientific sense in 
pi 768, although it had 
SJ been used in its "spirit”: 
Jlpensein1651 inawaythat 
Jgforeshadowed the usage 
Mby Linnaeus. 


.. : 0 : 

J vvyfvc. . 

\ http://dictionary. reference 


On the second day of the experiment, look at both boxes and try to find out 
whether on the surface of the cow dung, larvae are coming out of the eggs. 
(See word history of larvae in the left column.) In the beginning these larvae 
are slightly bigger than the eggs. If you are unable to find out or locate eggs 
or larvae on the surface of the cow dung, then do some gentle digging and 
observe again. 

In which box were you able to locate eggs and larvae? 


Many a time, on the surface of the cow dung, very fine white particles are 
observed. These particles are not eggs but it is fungus (plural : fungi). In 
monsoon, such fungus grows all over. Please do not mistake fungi for 
eggs. 
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between eggs and fungi by observing these with 
On the second or the third day of the experiment in box B, 
youshould be able to get larvae. Note this observation in the table. Does the 
larva move? Draw the picture of larvae after observing with a magnifying 
Larva and tbe ArfyJlt : i lens. 



The larva can look completely 
different from the adult form, for 
example, a caterpillar differs 
from, a bu tier fly. : Larvae often 
have : . special ' . {larval) - organs 
which do not occur in the adult 
|form/ The jary^e 
| can i become: pi uioei^c^e init ; 

|arriye ; at/;;tfre;/ 

Inlands starts functioning) and 
I not further develop into the adult 
| form ••(for 

| newts). This i s called neotenym:-:; 
Irit is a 

| lary^f form : 

| group's evolutionary history/. It 
1 could be the case/- but often; the 
Ifa r. Vat : i : stag e has eiyof Ved 
| differently, as in insects, ftTtiesp 
leases, the larval form might differ 
| more from the group's common 
| origin than the adult 

l ; :';-; : i;Namos of y&rtou&.T;^ 

t; /p//. Kindsof Larvae/;/;///; 


What do larvae eat to survive ? 


s$i^ 


! Animal 


1 Fresh wafer Glpchidiunt 
£ mussel fi ' I V ©IP 


Observe the changes occurring in larvae everyday. Observe minutely which 
day the larvae turn lethargic (or lazy). 


From day the larvae become lethargic, start observing minutely. Do you 
observe that the larvae are getting covered by some sort of layer? Have the 
movements of the larvae completely stopped ? 


When larvae reaches this stage it is known as pupa. An insect in the inactive 
stage of development, when it is not feeding, intermediate between larva 
and adult, is called pupa (plural: pupae). By which day do you observe 
pupae? Complete your observations in the table, using magnifying lens if 
necessary, and draw the diagram of a pupa. 


Now start observing pupae everyday. 

iSSh^/ : eat ^' far : Lest y° ur house fly, fly away 

As you open the box for observations, please take care your house fly does 
1 Mosquito; ; '^isj:9!# : /; : ;; not run away. Note in the table the days you get to see a fly. 


Maggot \ 


•“irCii-ii--: • :-x : x 



After a fly is formed, what remains of the pupa? Only a shell or is there 
something else also? 


Did you observe any flies coming out of box A ? What could be the reason 
for this? 





larvae into pupae, and 
pupae into house flies. The entire process is known as the life cycle of the 
house fly. Eggs, larvae and pupae and adult house fly: these are different 
stages in the life cycle of a house fly. Again the adult house fly will lay eggs 
and thus life goes on. 

A diagram of the life cycle of a house fly is shown below. In this diagram, 
the stages of development are not labeled. Label the different stages of 
development in the boxes below. 




For plants and animals, life cycles are generally drawn using such 
diagrams. After your observations in the above experiment, answer the 
following question. 

In which box could you observe the various stages of the life cycle of the 


IjPut: small pieces of banapa housefly: A or Bor both? 

^fp^^ain!agi^?b<^@, 

^Allp yy 2r-3 ■ 

§fenfe|r: the: : : : bbl(i|! n : :ahd You had started your experiment with keeping cow dung in both boxes on 

the same day. But you could observe the different stages in one box only, 
li^ ^libw Why do you think this happened? 



^o#: obsorvej ;; : al:l; th;e ' 1 

ffck^ s, ; ill? Does the house fly develop from the cow dung (or compost) by itself ? Give 

a bought before you answer this question. 




If a student, while performing this experiment, leaves the box open, then 
what problems could occur? 
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think that flies are produced by the cow dung “on its own" and 
:• ? f ;: ? N : the larvae of the house fly are thus known as the compost/cow dung larvi 

What would you say to such persons after the above experiment? 




Comparative Stages in Experiment 

In this experiment, why did we leave just plain cow dung in one of the 
boxes? 








m 

MX 


vX': : 
)))}>'■ 
x-.'x ; : : 


§ 










Method for coljectinjg 


;.Coliect the water from the 
§|pond along with the eggs 
;iand some algae as Well as 
psoil : and the other living 
^organisms. The small 
lladpoles : coming out: from 


Now you may have guessed that box A is placed just for comparison. If box 
A were not kept, than we might have concluded that house flies have been 
produced from cow dung. Having both boxes A and B, makes it is clear 
that house flies are produced from eggs. 

Experiment 2: Life Cycle of a Frog 

During the rainy season you will find eggs of the frogs in pits like the one 


shown below. 





After a couple of heavy showers, and when the pits are filled with water, you 
can find eggs of frogs fairly easily. Collect the eggs along with water in a 
wide-mouthed glass bottle. While collecting, take care not to scatter the 
group of eggs. Collect some algae also along with the water from the pit. 
After reaching your school, pour these eggs along with the water from the 
pit in a wide-mouthed container. This container should be approximately 1 5 
cm deep (the bottom part of a broken pitcher will do). Also, pour the algae, 
that we have collected from the pit, into the vessel. Observe the eggs. Black 
and round bodies found in the center of the transparent and slimy fluid are 
embryo of the frog (embryo = an organism at any time before full 
development, birth, or hatching). 

This experiment will last for a long period. If the water in the vessel is less, 
keep on adding garden water regularly. Do not add any other water. 
Consider Day 1 of the experiment as the day when you brought eggs to your 
class and Day 2, 3, etc. , thereafter. 



every day. Which day did you get to see the small baby frog ? Does it appear 
like a frog at all? 


Small frogs coming out of eggs are known as tadpoles (looks like a fish 
with a tail). 

How to make your observations after Day 1 : 

Observe the changes taking place in the tadpole. Spend at least 10-15 
minutes everyday for making notes, observations and drawing various 
stages. 

Firstly, observe the tadpole in the water in the container. To observe its 
details, transfer it out into a transparent glass or plastic cup. Scoop out the 
tadpole gently with the help of a spoon or cup. Now you will be able to see 
clearly the tadpole - its top, bottom and even the sides. When the tadpole 
grows further you you will not be able to remove it with a cup, etc. In this 
situation you will have to observe it by placing it on your palm or on the lid of 
a wide-mouthed bottle. 

Observe the tadpole everyday. As soon as you observe any change, or any 
new part, note your observation and draw this new change in your 
notebook. Also note when, on which day, you could identify the stages 
shown in the figures in the left column. 

On which day were you able to observe the egg of the tadpole ? 


When the tadpole was 3-4 day old, could you see small frills below the eyes? 


Try to observe the developing tadpole minutely and especially the organs 
developing on its lower parts. As you observe these organs, note your 
observations and draw the developing stages: Heart, intestines, vertebral I 
column, urinary tracts, front foot, hind foot, etc. 



fKsusssaasiSffijs 


^ ■■■■■■ 5- ■: '■ ■■■ ■■ ■ 


Mte^a^yuu' 1 observe the hind leet developing, placr nmall iitunee in the 
coriltw utlhe container in nuc:h a way that a part of I mound uf the atones 
appears above the wnlnr Murfaue. We do thin nr, a develuping tadpole 
need b to oo me o ut of w , 1 1 c r ouohbi on al I y . 

When do you ohnnrvo that thef rills have loin I ly wif lld'ied V 


When did thn tail completely disappear 7 

' ' ' ' w ■ ' 1 ' ' ' ' 

: i :'. , tifccytte<n!i|-]i: i ;y : ' 

l-'^Cjiraitislippper.: 

:::. nil in all observations on tho diaiigee occurring during i he development of 

■■: ■■ a tadpole Into a small frnn. 






iGyctefltff 


. /> YV't.MXrYV^stf* v ' 

,.A;vw^/■^ ,,, 


tion^ given below. 
Why does the frog lav ilr.cgtjsln water? 


How man v ri;i V‘ : dues it takes to develop frogs f rom thn d^rp; ? 


Ufc Gycju .ofiah Arttw ■ ;■. ^mn ir lt x ^tagda of development u Pa erved in the lilc uyule of frogs. 


T hc ' lilii ■' tf/de ; Of ■ ;tihp ( [ jjjjt | 

_■ r.n ns ii 1 l ; ■ uf 1 1 '.fu U r ' . gdti : 
Y ngg; \arJ&: fiUjift, 9i\y) fldi.i'l,; 
':. F Q'rti li jit: tl ! ; i; HCfa; ; -p r^tf ij c c ■ 
JcTTTa'tti.'. $))**'■{ q.ifPP.n^',” 

: wo r; k tj H . : *&. ■ .' s'fif die £&)■';■ ; 
■■ □[jfeiBl^firt-pggs. iprodtifitt. 


[)rn w the picture of di^ro it stages of devnkiprrit-nt of thefnofr- 


E^\ : Ahl-i'icgas 'we 1 . ■■ftflKf. 
? jis pOtJ ' and li r fy ■ (ti'i^V „ 3 W ! 
Oil tin a - order tjf J ■ j i ift) 1 

(>i tt1hfl , riupcih , 'i l^y ; 

IlmAfil 


Now if snmcinhH asks you whnlher the frog davnlnpri from rainy Wffltnr nr 
land , what wm j Id you tell her on fj-m basis of litis experiment ? 


'£! Larva; thpfVVtirrt^NfelwIV^*; 

h'fittift. ^o-cyeT: aiid ii^: :■ : 

Z fh^y ifno.d.vi^Lifyi^ltrtd; 
™ hY iiduH^Ttla^-fjlff'.lAlVM 

Z ' nuj It' tebed ■ L hesfc S I*. Ih ■ 'm n y ■. 

AW ■ 1 1 ^ ' " " 

2 JttMtti. ns .(hey. ■-lut&ffi-'-in 


>v> 


■ihITh. 


S; ^opa : : : .' jwc hirng. : .&" 

■-.-rLfli:i stZe r ' tnejftfvft spins ■ 


£;: .i"Liilk'[ikif- ■rjygop.n .■nrrtL , jnd| 
iLsL')[ ZtigiftllWt'aHnlitf pbje-; l;: 

v» 

/H 


Yu u observed Irnm the experiments nn house fly and fmrjn I hat the small 
baby prod u mrl Irom the eggs do nr, nnl luuk like its pamnlr--. I hey become 
like their pamnk- only after some rlwiLjes. Generally d-iring a Ufa cycle, 
different animal:-- :;huw changes in torni and habits at diffnrunt singes of 
develop inert I hi:; pruces& known an nidtamorphoEis ran be observed. 
Name two -mimaN showing metamnrplioiie (that is a rhangi: in the form 
and often hnhilsiul the animal during normal development nller tne embryo 
stage). 


li'i l ' 1 l Fi L* wall Ht. the .fjh a ni be r)- 


Another Type of Life Cycle 

Are fife ::y tiles uf all orim-iln like that of a hoijsrs lly or a frog or arc I hoy 
differenl? Hr id out the answer In I his question. Sen Ihe picture shown in I ho 
screer on rinxl page. 


KJVL .i -tii- ti. « .."Kvrd tf; 

K. melinridfptiiHftWflh •irihangcB) ; 

:'f iplb iLsadtlft'ffiiMil 

rA ..■■■■■■■ ' | 

\ . " ■ 1 

S'AdulL.Tht*' DJ.IP& fljtinrgc= : 

arfadilEtiMVie-eiTfire' life' 

v’.. iiycl'b uuun'ty. |d8t6'ttY>nrl T>.la' ■ 

Here you ran sms different Stogn:; nl development from npg to adult of a 
'corv |iv.g yyer til yftftts.'nnd ; g Vafi5 hopper. Ha VuU observe any IniVae in its development stages? Do 

you obsorvn ;iny pupae in these nlaqnfjV 


^,10, wJUdkiV ' yt>me. itupons 

: 5 drr.H» WPfk'flifri : rifin"livc; . fpr ' 


•' u p lo -7 


SSi^SS 


.< j '< 
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IPPiiiiifilny changeduring development from larva to adult animal 
slaige ? 


What is the difference between the life cycle of a grass hopper and a house 
fly and that of a frog? 


: I ife cvcle of grass hoppers are quite similar to many organisms like bed 
bugs^c rickets and red coloured insects found in the cotton plant. Bed bugs 
^dreSs^ cracks of chairs, walls and beds. If you find such eggs, 
then carefully place them in a small clean used injection bottle; cover the 
• hr»ttlp with a stopper. Do not forget to make small holes in the cork with the 

|h e fp of a hot needle. Observe these eggs with help o f magnifying lens 
everyday. 


Draw different comparative stages of development that you observe 
the insect (as compared to the grass hopper on the left). 


in 



Life Cycle of a Grass Hopper Life Cycle of an Insect 


Write down tbe names of five animals in which metamorphosis is not 
observed. 


For Each Class || 


In the chapter on Seeing the Skies with the Naked Eye, you will make 
two types of clocks. Why do we use a clock? 


§f Puncture solution,: meter 
llscale. ■; : j 


H ow can we esti mate ti me without clocks? 




IfTwo empty injection 

Ibottles with stoppers:, Are days/nights in summer longer than in winter? Or shorter? 

Ifempty used refills, fine 

isandt(th^yoU:::6)i|iiht£^ir ' 

Ifsieving), string, small and 
||big stones, a thick hard 


Are days/nights in winter longer than in summer? Or shorter? 


: : :: 


Note for the Teache* 


pfd ; make th© sand . clock, 
hi :: 

Jfjne Isand. To start|fthe 
fjoiscll I a Horns o|:|||§;| 

New Words rJl-Ti. 


You would have noticed that days and nights are not equal generally. Do 
you know on which days they are actually equal? 


What we call a day includes night a day is divided into 24 equal parts. What 
do we call each part? 


How many minutes are there in each hour? 


How many seconds are there in each minute? 


mu 

j:|S$ :• 


•XvIX 

M' 


The second is the smallest unit of time we normally use. In nature, there are 
several events which occur periodically and cyclically like the seasons, the 
flowering of mango trees, full moon nights, and so on. Write below other 
such examples and the time periods with which they occur. 




: 

Xv.v.; 



the actions (or events) you observe repeatedly? 


1) The pendulum was 
discovered by Ibn Yunus al- 
Masri during the 10th century, 
Who was the first to study and 
document its oscillatory 
motion, t Its value; for use in 
clocks:;:; was introduced .; by 
physicists during the 15th 
century. 


After how much time lapse, do these events occur? 


Let us make different types of clocks and see how we can measure time with 
them. 


Experiment 1 : Making a Sand Clock 







Take two empty used injection bottles. As shown in the picture above, stick 
their stoppers with a sticky gum. After the gum solution on the stoppers 
dries, make a hole in both the stoppers so that a half centimeter empty re® 
can pass through them. In one of the bottles take sand that is fine enough to 
pass through the refill smoothly. Close the bottles with the stoppers as 
shown above. Note the time taken by the sand in the bottle above to pass 
through to the bottle below. Repeat the experiment 4-5 times and note the 
average of your readings. What is the time taken on the average? 


!|2) You can make a water dock 
|fby usjn'g;W^t^r-i^stea^::pf 
Take a used container with 
' ■•small hole at the bottom as well 
||as at the top. Fill it with water to 
|§a t specific : leyet even : as you 
Ifishut one of the holes with your 
ifffinget Release ; the finger - and 
Jpsf the 

fpbucket below Note the time for 
ffthe water to drain out You have 
Ifyour water clock! 

|§3) A pendulum with time period 
||of, say. two seconds, is called a 
^seconds pendulum as you can 
||meas jre time duration of 
||seco nds easily with; it. kk ; k ; 


|4)' Can you say when the 


Write below the limitations of the sand clock. 


You have learnt how to make a sand dock. But it cannot measure small units 
of time like a second. For that, we look into Experiment 2. 




Take a medium-sized stone, tie a one-meter long string around it and hang 
it on a nail on the wall or any other such support so that it can swing freely. 


wmmmMmmmmm 


1 ilillfii 



£i ffl fa(t* a P er, dulum. Make the stone stationary and take it to one 

^ ;: -Mi/ and slowly release it without pushing it or pulling it. The pendulum 

starts swinging to and fro. This to and fro motion is called an oscillation. 
The motion of the swinging pendulum from A to B and back to A is 
Flttjie l^di)itiiii’s : P^<xi:jxl called a complete oscillation. 

A : pendulurti^!:;pefiocf; ! ?: • ; urife How much time does the pendulum take to complete one oscillation? 


A; pendulurti^iripefidd; : ?: • ; uriill 
certain assumptions can be 
shown (we do not prove it here) 


§§ T:=2 jsjffl: Ull 

|of the pendulum and g is the 
laccele ration due to gravity. The 
ffsymbol • n ; « ; 22/7 qF;T3;;|4 
^approximately, and ; : &0/M§t§, 
|| n (pronounced pi) is the same 
§§one that pcdflfSJii;the:ft)rrnu||i 
iffor a circle’s area; . 


This time taken is called the period of one complete oscillation of the 
pendulum. Did you have any difficulty measuring the period? 


Now take a watch and measure the time taken for the 5 th oscillation (that is 
after you let 4 to and fro swings pass). So what is the time taken now by the 
pendulum for one complete oscillation? 


ffthus I ! ; 0 - 2 b I| 

|acce|eratiQR:dd4:1S:tt^ 
ray ifatiiiii; j lis: ; /taltetiri i: 
§cm/segT arid i ji is |n CFri;(check 
§the: artthrnqt icjjf | 

f|(yV h;at . ' a re ; ; soffie ! ^ ;o| i ; ; : iih e 
§ass'u trip t ip n si; 1 : The ;f rfi pf t 
|iitipc>fta|t is thatitHs fdiiinuia Is 
ppid!:ph(y?i>psmg| 

|s if the bob of the pendulum is 
|pul|ed : aside blsmalbaiigf^ 
|For? ; large j iangfes the time 
f§period increases yyifh th^ 

lof deflection of the bob fro m the 
/^position of rest. The other 
^assumption in deriving the 
jifabove formula is that all the 
l!mas;s of the bob; Tib 
llconcentrated at one poi nt.) : i : i : : : 

§Let us check whether ;:: bur 
^measurements are correct (or 
lw h e t h e r ; f H e ; ;f o r m u;l a is 
^correct!). 

fflf I = 100 cms - 1 m, the time 

i|ihat is thesame as 2 seconds. 
jfCbeck it out for otter lengths 

: "%(Sc(l! i : : i: : : : \ : : : : : i : UT;;- i ; ; ; ‘ bTT:; 


Does the period of oscillation differ if you measure after let a given number 
of oscillations elapse? We look into this below. 

Experiment 3: Effect on Period and Elapse of a Number of Oscillations 


Table 1 


No. of Oscillations 
Elapsed (n) 


Time Taken for one 
Oscillation (period) after 
the n th Oscillation 


Did you get nearly the same period each time? 


From this experiment write below what would you conclude about the time 
period? 





fiilbfe P6nd uium Talk 


liWhat would you do to have a 
Wjhoola swing way high? 
^Increase the length of the 
||/?oo/a or decrease it? 

What material would you 
. prefer to make the seat of a 
iregular jhoo!a ( hitchko in 
||Gu]arati): a wood© ri pla h || 
||an irq n plank or any? 

||Assume you make twp 
§jhoo!a$ on the basis of 
^Experiment 6, You sit on one 
:;::: and friend on the other, YoM 
start swinging and your friend 
istatiortary.Wpuldyo ufriend 
able to start ; swinging 
outany^fe^pn herown? 

f a pendulum were made*#* 
stal rod - and was riot just a 
pbob suspended by a string 
§§and : if you we re totef that its 
|itime period was related to its 
flength almost like in the 
liform ula dis cussed: . in the 
iprevious column, why wouid 
gits ; time period increase iri 
||s urn me r? Pend ulums pf old 
||l randfather cloc ks ’ were 
Ifmade of metal rods. So would 
the grand father clock go 
|tfaSterori?!6w|fiM 


pfffy’f ‘that every pendulum has a characteristic time period, was 
first discovered by the Italian scientists Galilieo in 17 th Century. In the good 
old days clocks were made using this property of pendulums. Even today 
you see pendulum clocks at several places. 

As you saw in the above experiment, despite measuring the time period 
after a certain number of oscillations, the (average) time period remains the 
same. 

Does the length of the pendulum have to do anything with the time period? 
Let us explore below. 

Experiment 4: Time Period and Length of the Pendulum 
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Again from the point where you had previously suspended the pendulum, 
take the one meter long pendulum and measure the time taken for 30 
oscillations. Repeat three times. Find the average time taken for 30 
oscillations (that is, total time divided by 3), and note it down in the 
appropriate column in the table below. Find the time period by dividing 
average time taken by 30. 

Do likewise for a pendulum for 80, 60, 40, 20, cm each. 

Table 2 



No 

Length of 
Pendulum 
(cm) 

Time Taken for 30 Oscillations (secs) 

Time 

Period 

(secs) 

Trial 1 

Trial 2 

Trial 3 

Average 

1 

100 






2 

80 






3 

60 






4 

40 






5 

20 







If you reduce the length of the pendulum, what is the effect on its period? 




period decrease or increase with the length of the 

: v' : ; V. : *••■•:. .•-;?; pendulum? 


«tr 


F Drawing with a Pendulum Nqw you have seen w h a t happens to the time period with the change of the 

length of the pendulum. Let us see whether time period is affected with the 
change in the mass of the stone tied below. 

Experiment 5: Time Period and the Mass of the Stone 




■ » * • : 


B 


m 

E 


The stone used to make the pendulum is called the pendulum's bob. 
Keeping the length half a meter, tie stone A and measure as before time 
taken for 30 oscillations. Repeat this 3-4 times. Find out the average taken 
for 30 oscillations. Note all results in the table below. Likewise carry out the 
experiment with different masses B, C, D, E and F. Note the readings in the 
table below. 

Table 3 


|hake a metal container with a 
flhole at the center of its bottom. 

§|Fil! it with : fine sand and tie 
pstrings on the container and 
^suspend it as shown above not 
§|very far fro m the : floo r : (maybe 
!§one foot fro m the floor surface):. 

IfYbu will see interesting designs 
Jon the floor much of it is due to 
§§ihe earth's rotation under the 
Upend ulum. ; ; 

Jin feet the scientist Foucault 
^established the fact of ea ft h|S 
potation ; : by doing ■ a similar 
^experiment, only the size of the 
Upendul um was much bigger, i ; 

§f* Now l si nee • you know • the 
Itormula for time period of the 
Upendulum, what wil I be its ti me 
§§period on the moon higher or 
Jjgwe 

!§* Do you see ; any similarity 
llbetween a simple pendulum 
Hand aspring o n which a mass is 
fisuspe nded? ; If; ; i you pull ( the 
Ijspring with the mass, how does the time period differ significantly with different masses of the bob? 

|§the spring move? . • • ‘ ; 


No 

Stones of 
Different 
Masses 

Time Taken for 30 Oscillations (secs) 

Time 

Period 

(secs) 

Trial 1 

Trial 2 

Trial 3 

Average 

1 

A 






2 

B 






3 

c 






4 

D 






5 

E 







; si milarity between a 
^simple pend u i u m and a; ;djs;k 
pstlspended from its centre (see 
lljg ure belo w)i : by : a : steel : wiire 
Itarid tbe dis k a! Idwed to rotate? 




conclusions from the above experiment: the effect of the 
mass of the bob on the pendulum's time period. 


Experiment 6: Effect of One Pendulum on Another 


; i Can aPeiyiuSurnSwfng I 
Perpetually In Vacuum? 







||You guessed it, or your 
fUeacher told: ! you; thiat a 
§§pendulum(tomes to rest after 
||sometime, because of air 
Ifresistance. So : then, can a 
pendulum oscillate forever in 
§|a vacuum? : : ; ! ; ■! 

HAImost! Indeed a! pendulum 
§§would swing forever if there 
f§were no air resistance. 

IfHowever energy Was applied 
H|tp start the pendu lum 
Upswinging and the only reason 
||a pendulum might continue 
Ifto swing forever is if the 
psnergy fn: the CysitdfH isnever 
||reduced. M rea/fty this energy 
||does get reduced because 
flthere would be some friction 
§§at the ■ ; point where the 
||pendulum is suspended from 
§|and there will be some heat 
§|loss because of the friction. 

•Therefore the pendulum 

|§even in a vacuum !--s lowly and 
ffwould not swing forever. But 
§§yes the pendulum in vacuum, 

§§ n . comparison to the one in 
our room, would quieten 
wn.n||ci^ 

§§ Pendulums in the Human 

||' ••••■ -■ ■ Body? ’ 

: j!; What did you observe in this experiment: on two pendulums with equal 
!§Are there any parts of the length and two pendulums with unequal lengths? 
fith urnah bodty ; Which act like 

ffthe pendulum? What would ^ 

!§you say is; itsftime period”?:: it 

". : v 


Take an one-meter long string. Tie to its ends two small stones. Take a heavy 
book; and use the book and a table to position the two stones as shown in 
the picture above. The length of both the pendulums must be equal as seen 
from the front. The use of the book is to ensure that the string under it does 
not slip or drag wit the motion of the pendulums. Tie the two pendulums in 
the middle with a string, as shown above, so that the string does not sag in 
the middle. 

Now get one pendulum to swing by taking its bob a bit to the side (out of 
the book, not sideways). What is the effect on the other pendulum after 
some time? 


Now adjust the book and string such that one pendulum appears to have 
greater length than the other. Ensure that the string in the middle tied to both 
the pendulums is taut (that is not sagging) and parallel to the floor. What is 
the effect on the shorter pendulum once the longer pendulum starts 
oscillating? 


Make both pendulums stationary again. Let the longer pendulum start 
oscillating. What is the effect on the shorter pendulum once the longer 
pendulum starts oscillating? 
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Unit of Living Things - Cell 


I ; wSmM 

H Slide. Blade, onion, steel forceps, water ink, toothpick, candle, match box. : ; 

s:- ■ ■ ; x : xx x.x.x; -v x : - : x : x : . x x-x ; :xx ; x : . xxjx-;-- yyy ■ :•• :': xxxXxX; xx'xxx : • : ' : xxx v x : x : xxx : x;xxx : x :x: : x :-x x xxx ; x : : : : x x : x x xx x : x.x : x.x : X; : : x : ; x; : x : -. x.; . ;X; x:. : x : : : x x : x'x : x x'.xxxx : . -xXxX-x x x.-x . 

||Whiteiep§ii<||>iiphpe|l:|ltl§i|iifc 

U While focusing the microscope, the eye piece should nottouch the slide. 

II Whilebbserving the slide under the microscope, the slide should not go out of focus. 

It ■ ; ■iWxttiPItliti&itsxS 

|p ; ■ X X;X ; X;X : x.x x ;:x : x.xx. xx ;■ x : : xx. x : X:X;X : ::X;XxX:X:^^ fxXxxxyxxxX: : • x x x- : . x xx xx : : xxx:;:' : x : ■: : x: x, 

iMicroscope, cell , animal cell, plant cell, cytoplasm, nucleus, cell wall, eyepiece, object piece. 


|jo=' Arrange the mirror in such a way that the object is visible through the lens. 

pT* ;■ ■; ?x : ^l|ceithipb| ec|p|!:ihi;i|ie: whipf 
; ; | x;plpcp:thi|ili pbil 


What is a Cell 


fCell is a basic structural and functional unit of living beings. All living organisms are composed of cells. 
|AII cells arise from division of pre-existing cells. All cells arealike in chemical composition. The function 
lofan organism as a whole is because of the combined activities and interactions of the constituent cells. 



| Lens- tirowgh Which things:look bigger 



Lens holder- to hold the lens 



i 


ii 

is 


Slide - on which the object is placed^ 


M 

!■; 



| f&M i Lens cover - to protect the lens from dirt 


j ; Screw - to 
move lens holder up 

(Vliftor- through which light is 
reflected on the slide. 



Stand dips - to fix slide, so that it does not move. 



Stand - on which glass slide is kept; 


Compound Microscope 


|| Lens t through which things look magnified 


M • 

M 


M 




\&b\ecfwe lens- 

n^ar to ofejeci 



1 Slide - on which the object is placed, 






|| Stand clip - used for holding the slide, 



mmmm 


|l||Siiwl which move the 
;||||0hs holder up and down 



Mirror - through which light is 
reflected on s tide. 



Stand - on which glass slide is kept. 
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j is made of bricks, all living things are made of cells. As 
cannot observe the cell with the naked eye, so we will, use a 
microscope. 

Experiment 1: Plant Cell -the Onion Cell 


Robert Hook was the first 
Iscientist to discover the 


icell. 




itSome livi 


are 


ffmade up of a single cell. 
f§Such organisms are called 
punicellular organisms, eg., 
Samoeba, paramecium- 



Take an onion, peel off a piece as shown in the picture. Now break this 
piece from the center by tugging (pulling) it apart. Remove the transparent 
thin layer from the inner side. Spread this thin layer on the glass slide. Put a 
couple of drops of ink on this peel, wash the excess ink with water, place the 
slide under the microscope. By adjusting the screw up and down, try to 
focus on the clear layers. Draw the picture of what you observe. 


iSome 

ffmade 

|su©h ptigarijsrrisare ;ca|]itf 
ffmulticellular organisms, 

fag., human beings. All systems combine to form a living body, e.g., a human body. The 

rectangular brick like structures you see, joined to one another, are onion 
cells. Try to identify different parts of the cell as shown in the picture. 






'■■0^3-h Nucleus 
Cytoplasm 


J 1 „ -M--" ■'% 


Cell wall 



lilpiM iirtl'f : Animal Cell - Cell of a Cheek Cell 


between a plant and an 

Plant cell is larger in size 

whereas animal ceil is 
^smaller in size and oval in 




||Ce|l wall is present in plant 
Ifcell whereas. . absent in 
llanimal cell. 


Sin plant cell reserve food is 
!| stored in the form of starch 
lor oil whereas in animal 
Ifcell reserve food is stored 
||n the form of g !y cogen. ; ' 

§§£ What : »s :a:^ivihg||l| 

!! ;■: "Organism made of? 

Imetabolic unit of our body. 

(Aninrial cell is different ftpiT) 
|piantce)i. - ;■ 


;as; . 

il Jdblfllof 

(example l;tl||tn;ti:|di|a| 
^tiss y ^ If.;: 

||stbmacb;siil : i|ll!l:|l 


Gargle your mouth, then with the help ot a wasnea spoon, genny ruo u h i 
side of your cheek. Then place the layer of the skin from the inside of your 
mouth on a glass slide and spread it with help of tooth pick. Heat the slide 
slightly with a candle as shown in picture. Put a drop of ink on the slide. 
Wash off the excessive ink with water. Place the slide under the microscope. 
Try to focus the cells of the cheek by adjusting with the screw of the 
microscope. Draw the picture of what you see through the microscope, as 
you observe under microscope. 


Irregular rounded structures observed under microscope are cheek cells. 
Try to locate all the organelles of the cell and label them below. . 




iFor performing 

ilcombine to form a system, 
leg ..digestive system.; j 1 l|| f f 


Cell membrane 
Nucleus 
Cytoplasm 


Functions of Different Parts of Cell 

Cell wall: It provides definite shape to the cell. It protects plasma 
membrane and internal organelles. It provides support to the cell. It helps in 
transporting various materials across it. It prevents drying up of cells. 

Cell Membrane/Plasma membrane: The plasma membrane is selectively 
permeable. It permits the entry of certain molecules or substances to pass 
through it. It provides definite shape to the cell. It maintains the internal 
milieu of the cell. 

Cytoplasm: It stores food material as well as it supports all the cell 
organelles present in the cell. It helps in exchange of materials between 
different cell organelles. 

Nucleus: It controls all the activities of the cell. It plays an important rol^ip: 
cell division. It is responsible for transfer of hereditary c hamcfpr^:.f rpm. 
parents to offsprings. ' 
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fill if! WBmMIM !i!!::!!!ti|||!l||i If 111 

5 or Every Class : Balance, 1, 2,5, 10,20,1 00 gram weights, 

s or Every Group : Wooden piece, earthen cups of equal size, ice cream cup, coconut shell, lid of 
3 ox, sand, marbles , stonefpieejes idf b^^ pieces, measuring tapp of jhaff meter; spring 

jalan ce. : f ; .If: ;s : | lifl ; ; i ; 111! : ll!P: 

I While making a balance, ensure that the length of the thread, and weight of the pans are kept 

:l-'ll:^ ^ ilillilif Ililplilll; 11; ■ ; liiilllll: ;:;:lll 11- II l! 1 ! i 


! Mass, point of equilibrium, weight, balance, needle, stick, chain, pan, axis. 


IA balance is 



|0n the stick off the balance "to weigh 200 gm” is written . That means that this balance is capable of 
leasuring a mass of 2Q0gm only, More than 200 gm cannot be measured. If more mass is 

measured , 

§iot weigh correctly. 1 1^^ 00 kilogram. 
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. . . . .-.•.v.vMv! vXvX vXv 



“weight”, with the kind of balance shown 
above, is not an object’s weight but its mass. The amount of matter 
contained in an object is called its mass. The units of mass are gram (gm) 
kilogram (kg), etc. In normal usage, we call mass as weight - but in science 
this is not correct. Weight is measured with a spring balance and is the force 
with which the earth’s gravity pulls it downwards. 


Experiment 1 : Making a Two Pan Balance 


Measurement of Mass 

. :• ;; : with; 

|Only the mass of an object 
lean be measured with the 

bb I' : tlSl||twO:i|:;hlm 
Ijhlemell Wbighi CTnhothe 
Imeasu red beca use 
^gravitational force acts on 
fboth pans and cancels out 
|as a common factor. For 
(measuring the effect of 
(gravitational force on an 






The three holed pan 

Take a straight stick (or afoot rule) and some string. The stick will act as the 
beam. Make a hole in the centre of the stick and two holes on either side of it 
at an equal distance. The stick should stay horizontal when you suspend it 
with the string passed through the hole at the centre. For pans, take two 
equal sized bowls (or earthen cups or tin lids of containers or dried coconut 
shells). Make three holes in your pans as shown above at equal distance 
from each other. Tie the pans to the stick as shown in the picture below. Take 
care to see the three strings with which you tie the pan to the stick are all 
equal in length so that the pans stay horizontal too. 


ffobject, that is its weight, Experiment 2: Making Standard Masses 
§fthe spring balance is used. 


if ^ 


|The Two Pan Balance, also 
(balled a physical balance, 
(Works on the principle of a 
(lever It is a simple machine 
(or lever of the first type 

!§whe : riw 

(support, is between f tjiie 
jfeffo rt and t he |oad|||| : : j (!. :i 

^ ; 1 : : ■ :.b > : - = -i isfif 1 ;;i - s" 





llleadl 


You might have seen “weights” in any shop. You are provided with objects 
with 1 to 100 grams written on them, in your kit. With the help of these 
objects you can measure mass up to 200 grams with the balance. Now to 
make standard masses, take pieces of broken earthen pot, brick pieces, 
marbles stones or sand. Select any of these material and measure its mass 
with the help of balance provided in the kit. Write the amount of mass of the 
object measured on a piece of paper and put the paper with the object in a 
see through plastic bag . 

Normally available balances do not fulfill the conditions of a true balance. 
The following three defects can be removed in a defective balance to make 
it true. 


(I h : thp ; jdf : Experiment 3: Is your Balance True? 

||in the previous page, it is Lift the balance with the thread tied in the centre, 
(written “lb VVeigh ^p?gm” 
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. Does the stick come 
lack to a horizontal position, that is, is it parallel to the earth’s surface? ^ If 
the stick does not stay parallel to the earth, then your balance can have afiy 
of these types of defects. 

1 . Defect due to unequal arms 2. Adjustment defect 3. Defect in standard 
masses ("weights”) 

Defect due to Unequal Arms _ 


" Measure the Correct 
. Maes without 

§| 1 : : Adjustment Examine the beam of your balance. Are the two arms of the balance equal? 

If;;; Measure with a scale and confirm. If not equal then adjust the central thread 

||Supposeyour balance has by moving to and fro, and make the arms equal. Now the defect in your 

p a | a nce is removed. 

Adjustment Defect 

|§©i^ 

||l^us|m^ 

§Tb j measure the : cbrrect 

||i^ 
fliii® 
plhe:;;’?bibjb|i : ! 

|§the other pan, Nqte thf 
^ mass’;:: : pf : : ol^ect.Npw 

||pt]^ 

Pplhl::^ 

(with some Standard 

^meisumi^-libw^ iHd: ilith 



land divide by two, This is 
true mass of the 


Ifthe 

flbl 


(Siffiiiarly, if the pahis are 
but the 


in mass, 

(balance has Unequal drme 
lor weight of the pans and 
(arms of the balance are 
§f unequal, even then with 
(the help of mathematical 
(equations, the correct 
I'- mass can be calculated. 


Hold up an empty balance. If the stick of the balance bends towards one 
side, then tie a adjustment mass to the opposite side of the stick and see 
that the balance stays horizontal. If the stick of the balance is thicker on 
one side and thinner on other side or pans attached are of different masses, 
or there is difference in size and shape of threads used in making the 
balance, then there is need for this kind of adjustment 

Defect in Standard Masses 

masses ("weights”) given in the kit, compare the 
the standard masses ("weights”) prepared by you periodically. If required 
they should be modified and made equal to the standard masses given in 
the kit. Put equal masses in both the pans. If it balances, then it is correct 
and you balance can be said to be perfect. 
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ialancing 


pahs arid distance from 

p|j ■ ;::‘:!;ii|t!n^^|iyi^ 

iPut%:dty^^p$im^s 
§fs : ::to:'jhei fepnd ithiitleiileifit 

§foit^ 

^h^1^1^nd:|^|nij)^iah^ 
^stori^s f ;| ji^j[ : ! rffeef : ; : iliOIrt 
ptarid pan by idilii 
standard masses to the left 



Leftside 


Rightside 


total of the standard 
jmasses in the left hand pan 
is the mass of the original 


pan you see why? 



Take a half meter scale. Tie tightly a thread around the centre, hold up the 
scale and observe. Does the scale tip sideways or downwards? If yes, then 
adjust the thread tied in centre and again balance the scale. The point A 
where the scale balances, that is stays horizontal, is called the balancing 
point. Mark this point on the scale. Take care that this point is not further 
disturbed. On the left side of scale suspend a 10 gm weight at 10cm away 
from balancing point. 

Now take a 20 gm weight prepared by you. Tie it on right side of the scale as 
shown in figure. Does your scale balance? If the scale does not balance, 
then adjust the weight tied on right side of scale to and fro and balance it 

Note the distance LA in the table given below. Now move the weight tied on 
the left hand side to 1 5 cm away from the balancing point. Now balance the 
weight on the right hand side and note down in the table the distance AR . 

Now on the left hand side of the scale tie 20 gram weight at 8 cm away from 
the balancing point. On right hand side how far will you tie the 40 gram 
weight so that the scale balances? Note down this distance in the table. 
Now on the left hand side tie the same weight at 1 6 cm away from balancing 
point. Note down the distance on the right hand side where 40 gram weight 
get balanced. Similarly, fill in the blanks in the table by actually balancing.. 


pn case you have a spring 
ibalance whose markings 
|are wiped out, but you 
*ve accurate standard 
Ifmasses, how would you 
flfind the true weight of an 


ST J 

Si! " 



No 

Left Side 

Right Side 


Mass 
in gms 

Distance 

LA 

in cm 

Distance x 
Mass in 
Left Pan 

Mass 
in gms 

Distance 
RA 
in cm 

Distance x 
Mass in 
Right Pan 

1 

10 

10 

100 

20 



2 

10 

15 

150 

20 



3 

20 

8 

160 

40 



□ 

20 

16 

320 

40 
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More on Mass and Weight 


The mass of: eh 
(measured in Kg or gm ) will 
be the same no matter where 
in the universe that object is 
located. Mass is never altered 
jjby location, the pull of gravity, 
|speed or even the existence 
lofotherforces. 


5 

— 

30 

15 

450 

30 



6 

30 



20 

15 

300 

7 

40 



30 

12 

360 

8 

40 



60 

06 

360 

9 

50 



10 

20 

200 

10 

50 



60 

10 

600 


Do you notice any relationship between the product of the mass on the left 
pan and distance LA of the left pan from the fulcrum, and the product of the 
mass on the right hand pan and distance RA? 


|On the other hand, the weight 
fof an object will vary 
faccording to where in the 
luniverse the object is. Weight 
spends upon which planet 
|§is iexprtjrig The fore© arid the 
^distance tha objactisfrornthe 
||pla net. Weight, ; bei n g 
peg uivalent to the force of 
gfgravity, is dependent upon 
§fthe value of g (acceleration of 
Hgravity). On Earth’s surface, g 
lllpg 

||the moon's surface, g is 1.7 
ffm/s\ Go to another planet; 

Hand there will be another g 
Ifvalue. In addition, the g value 
||is inversely proportional to 

§|of the planet. So if g were 
if! measured at a distance of 
||400 km above the earth's 

Ifvalueofgtobe less than 9.8 

T. 

llbe less on a mountain! Vc/ 

||The unitof weight is Newtons; Take a spring balance given in the kit. Measure 50 gram weight prepared by 

||On earth if your mass fe 50 you on spring balance. What is the reading on the spring balance? 

||kg, your weight will be 500 

IlNewtons approximately • — — . i — . 

IlHowever in this chapter we _ „ , . . ..... ... 

Ihave mentioned the units of The units of mass of things we are weighing is in grams or kilograms. The 

Bweight as grarmweight and u ™* s °f ^ corresponding weights will be in gram weights or kilogram 
® kg -weight. weights. 


On this basis we can write equation of balance 

Equation of the Balance 

Mass in left hand pan x distance of left hand pan from fulcrum = 

Mass in right hand pan x distance of right' hand pan from fulcrum 

Note: When we say distance of left hand pan from fulcrum, we mean 
distance from the point of suspension of the pan to the fulcrum, etc. 

Measurement of Weight 

In the lesson on speed and forces, we learnt that gravitational force of earth 
acting on the object is the weight of object and it can be measured with a 
spring balance. Spring balance shows the weight of the objects by 
stretching downward. This stretching force is measured in kilogram weight 
or gram weight units. 

Experiment 5: Measurement of Weight with a Spring Balance „ 




= 1000 gram weight. Similarly, objects written in gram 
weight can be written in kilogram weight. Similarly weights written in 
kilogram weight can be converted into gram weight. 

In the same way, weigh different substances with the help of spring balance 
and write in the table. 


Weights of Failing 
Bodies 


Mass of Object in gm 


Weight of Object in gm wt 


You may have noticed if 
:;;: you have gone on a giant 
Ifwheei, when you come 

|§th»rig happens if you go 
idownalift. , ; 


||this sensation is caused 
iby weightlessness. At the 
|l|ery first moment, the lift 
l-starts to go down, you still 
; Thave not acquired . its 
Jvetocity, your body exerts 
hardly any pressure on the 1 
Iffioor of the iift. and 
^therefore weighs very little. 
|lAn instant later this funny 
Ifsensation is gone, as your 
ffjbody now seeks to fall 
::;;faster than the smoothly 
(run ning lift; it ; exerts; a 
Ifpressure on the floor of the 

lYsu can see this in another 
;|way. Tie a weight to the 

|)you quickly lower the 

^f|il| ; : iS ; register the full 

§§ess! If the balance Were to 
§jfal|: freely end ypUL were 
|able to note the reading, 
pyou will see i it is zero! A 




Based on the above experiments, answer the following questions: 
What will be the weight an object having mass of 1 kilogram? 


What will be the weight (in gram weights) of an object having mass of 1 
kilogram? 


What will be the mass of an object having a weighing 5 kilogram weights? 


What will the mass in gram and kilogram of an object having weight of 2000 
gram weights? 


Which is Heavier? 

Place a beaker of water, full up to the rim on one pan of a balance. On the 
other pan, put another beaker full of water, also up to the rim, but with piece 
of wood floating on it. Which of the two is heavier? 

Take a glass of water. Put it on one of the pans, and put a weight next to it. 
Balance the scales. Then drop the weight next to the glass in it. What 
happens to the scales? 

You may like to revisit these problems, after you have read the chapter q(| 
why things float. ..,..4:^!-$ 






m 


Things you Need 


In the lesson States of Matter in Class 6, we learntthat substances are made up 
of extremely small particles called atoms and molecules. We will discuss more 
about atoms and molecules in this lesson. 


^Marbles of different colours, Atom 
pa dish, chalk , cards given on 
She last page of the book. ; ; • 


Note for the Teacher: 




New Words 


pMolecuie SiMM 
UModel .!i: 


^Nucleus 

proton 

iElectron 
ferbit/ Shell 
pub shelf.: 
IIEIement ; : ",?} 
ifCompound 
llnert gases r ; 
periodic Table 


Atoms are so small that we cannot see them neither with our naked eyes nor 
through a microscope. They are so minute that approximately 
6,00,00,00,00,00,00,00,00,000 atoms can be accommodated on a small 
space like a pin-top. You would be very curious to know the structure of such an 
atom. Let us understand the structure of an atom. 


concepts : : : of this 
fflesson are invisible, abstract 
Hand imaginary. But they are 
pxciting and have proved 
||very useful. Explain your 
||students that scientists have 
Igworked since ages to prove 
||some of these concepts and 
Ifthey may not be u nderstood 
ieasily the first time: ' ; ?p§|||| 


Structure of Atom 



Orbits 


Nucleus 


Electron 


From the 6th century BC, Hindu, Buddhist and Jain philosophers in ancient 
India developed the earliest atomic theories. The first philosopher who 
formulated ideas about the atom in a systematic manner was Kanada who lived 
in the 6th century BC. Another Indian philosopher, Pakudha Katyayana who 
also lived in the 6th century BC propounded ideas about the atomic 
constitution of the material world. Indian atomists believed that an atom could 
be one of up to six elements , with each element having up to 24 properties. 




In modern times, many scientists tried to speculate (tried to imagine) the 
structure of an atom. Ideas of Dalton, Rutherford, and Bohr were some of the 
earliest theories about atomic structure. Some of their ideas are still valid; 
others have been long revised. One of the earliest models of the structure of 
atom was that it was like the solar system: just as planets revolve round the 
sun, negatively charged electrons revolve round the nucleus of the atom. 





: '•^:pt#is- ;: p : j^y "a game today to understand the structure of atom. For this we will 
assume atoms to be spherical. The center of such a spherical atom is the 







\ ;CapacJty|ttt ; hold 
;jthe: eleCtrpllSli;:;:l;: : 




§§Ffe c^ properties ; of 
isotopes are the same; 
ilptthough the physical 


ymav be different. Some 
Ifsotopes •• ! Stfb ri^ib&ctiy^f 
prteanmg : tbey "radiate* 

Another *^app^ 
iAfitji atoMc n®^ 

§§iave 8, 9, or 10 neutrons. ;:: : 


neutrons which have no charge. 

Electrons revolve round the nucleus in orbits. The number of orbits are decided 
from the number of electrons it possesses. The inner most orbit of the atom can 
hold only two electrons in it. The second orbit can hold a maximum of eight 
electrons. The next orbits hold 8,1 8 and 32 electrons respectively. But we shall 
study only up to 2nd or 3rd orbit. The stability of an atom is determined by the 
number of electrons in its outermost orbit. The number of electrons in an atom 
is equal to the number of protons present in its nucleus.( ...unfortunately, the 
picture of an electron orbiting a nucleus just isn't the best way to describe an 
atom. But for our purpose we will go ahead with it.). 

Gamel 

Observe the following diagram of an atom. 


Hydrogen atom 


How many protons are there? How many neutrons are there? How many 
electrons are there? 



You have to make such a diagram on the floor of your class. Here we shall use a 
dish (given in the kit) to represent a nucleus instead of drawing a circle. Now 
you just have to draw three circles outside the dish as its orbits. You have been 
given three different coloured marbles in your kit. Now decide the separate 
colours of marbles to be used as proton, neutron, and electron with the help of 
yourteacher. 

Now where will you place the protons and neutrons? 


Where will you place the electrons? 


So now we have made a similar structure of an atom as shown in the figure. 
More than 100 such distinct atoms, called elements, have been found in 
nature. Each element has a name and a short form symbol. Eg. Oxygen - O, 
Hydrogen - H, Carbon - C 

Within a single element, the number of neutrons may also vary: atoms with 
same number of protons but different number of neutrons are called isotopes of 
the same element. See left column for more on isotopes. 
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^^^^^Wl^ectrically neutral if they have an equal number of | 
electrons. Electrons that are furthest from the nucleus may be 1 
other nearby atoms or even shared between atoms. Atoms which haveefliva 
deficit or a surplus of electrons are called ions. 

Now study the following table, which displays the name, symbols, number of 
neutrons and protons in an atom. Let us make the structure of all the elements 
as given in the table. Also remember to complete the incomplete parts of the 
table. 

Table 1 


%> : : : • 




M . 




3 T ll 


M 




: i PeriodicTabie 

* 5 * 


Nan^ofthe 

Symbol 

No. of 
Protons 

No. of 
Neutrons 

No. of 
Electrons 

No. of element in 
the outermost orbit 

: f^ydrogw i 

H 

1 

0 



Helium 

He 

2 

2 



Lithium : 

U 

3 

4 



Beryllium : 

Be 

4 

5 



Boron 

B 

5 

6 




C 

ft 

6 



Nitrogen 

N 

7 

7 



Oxygen 

O 

8 

8 



Fluorine; 

F 

9 

10 



NeOfk - 

Ne 

10 

10 



Bodiuiti i i 

Na 

11 

12 



Magnesium 

Mg 

12 

12 



$uiftinum 

Al 

13 

14 



Sflicon - 

Si 

14 

14 



Phosphorus 

P 

15 

1ft 



Sulphur 

s 

16 

16 



Chlorine 

Cl 

17 

18 




Ar 

18 

22 




;|||: Now answer the following question on the basis of this table. 

What is the number of electrons in each element? Is it equal to the number of 
ilpi'h2ilii| p™«°-° r isitdifferemw 

|are 2,8,8,18, and32,There is . 

i|a remarkable similarity in 

physical and chernicai What is the number of protons in hydrogen atom? 

^column of the periodic table. 

^Except: ; : fpr s :t|pi first: period, 

bach period starts with a The number of protons In any atom is called its atomic number 

lithium, sodium, potassium, What is the number of neutrons in the hydrogen atom? 
land so on)and i ends at : the 

fright with an inert gas. — 






The sum of the number of protons and neutrons in any atom is known as 
its atomic mass. 

Ip Some Rules of the Write t ^ e atomic numbers and atomic masses of all the given element given 
Lan 9 ua 9e<>f Chemistry here jn tab!e 

Each typ&ofatom is depicted -fable 2 

bp :§ i bh|f 

The number in front: of the 
^element shows : the total 
llnumber of atoms in it. e.g., 

|2H means two distinct atoms 



||e.g., H, means hydrogen 
(molecule comprised of 2 atoms 



Some Basic Properties of 


||l ) Most atoms in our daily life 
pare stable: otherwise 
^everything including us would 
f fkeep c hang I ng H f p |ppp : p 

|p) Atoms combine with each 
pother: they stick together to 
Ifform stable molecules and/or 
Hrigid solids. An atom is mostly 


Name of the element 

Atomic number 

Atomic mass no. 
























































Irigid solids. An atom is mostly p rotons j n an a t om have positive(+) charge. Neutrons do not have any charge, 
igempty space but one can stand Electrons revolving in orbits are negative ( - ) charged. 

pwithoutfalling through it, : : ; Jry tQ recaj | ^ ai js the maximum number of electrons accommodated by the 

lllllif * first and second orbit ? 

|p) Atoms emrt and absorb light 


|4) Atoms are like spinning 
Imaghets: they have angular 
Imomentum like spinning tops 
land magnetism like magnets; : : 


Now let us say something about a molecule. 

At times some definite numberofatoms combine togetherto form a molecule. At 
IstairSse and not e ramp): they times molecules are made up of the same type of atoms and sometimes two or 
pemit or absorb light when they more differenttypes of atoms. 
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molecules. 

E.g. Two atoms of oxygen combine to form a molecule of oxygen. 

O 2 + O 2 



Oxygen atom + Oxygen atom = Oxygen molecule. 

The molecular formula for oxygen molecule would be0 2 . 

Two atoms of hydrogen combine to form a molecule of hydrogen. Then what 
wou Id be the formula for hydrogen molecule ? 2H or H 2 ? 


You are given symbols of some elements and their number of atoms in 
contained by them in Table 3. Write their molecular formula. 


Table 3 


Name of 
Element 

Symbol 

No. of Atoms 
in a Molecule 

Molecular 

Formula 

Helium 

He 

1 


Nitrogen 

N 

2 


Carbon 

C 

4 


Phosphorous 

P 

4 


Sulphur 

S 

8 


Chlorine 

Cl 

2 



Now once again see Table 1 . Which elements have their outermost orbits 
completely filled? 


Atoms of such elements neither donate nor accept any more electrons in their 
outermost orbits. 

They are therefore known as Inert elements. These inert elements do not 
take part spontaneously in any chemical reactions. 

Atoms of rest of the elements have electrons with incomplete outermost orbits. 
Atoms of such elements are always trying to complete their outermost orbits. 
They try to stabilize themselves either by giving out or accepting minimum 
number of electrons from the outermost orbits. 







P atom - smallest piece of an 
; i i ; ; ! pietoefiT^ its : > 

• ; : x: ■ i ; : :.: x ; ebenif cal properfie$;:;:|/ ; ; 

M, • compound - substanc^l;:^ 

. ; • : ;that can • be broke n i nto 
•'/ ;>i:|elernefits by chemical . 

| c :i: ; : ; ; ;|-:^ac;tibns^ : li ; i-l;- 

Ipl^ectro^ - partide orbiting • 
|| . ; v; . •• • itfib nucleus of ari atom 

I-; ■ : :;;^:; : ;y#b':aneg#ve' change 

i ’ : • i i I '(mass > ” ; B. 1 ’t> : ; x. :|;i 

11 : k* : w : r - g rams):;:; Hi /c; ' : c' c x 

WP element - substance that/ | 

1 • 1 :l § 1 1 cannot be broken:.; ; ; ||i: 
ii : : . • / : j down by chpmie&jx | :||;: 
|| : • : : :vi : / : c : reactions: ; ; : : /;/ : : ; :;x : : : : ///. 

||^ ion - electrically charged 

§| : ' : / • / ' b ; 1 ; atotn:;:^el,:; : exbess ; : : i : : :•:./ 

11 : | pp^sitiy^ pegati ye ; ; ; • ; 

H :; o : H : ' I' : 'h: • phanjp) • : • :• /-v 1 i ic./ ; j ; //; ; / 

MS molecule - smallest piece 

§;•• r •"•••' IMM ^compound that / 1 j 
ll keeps its chemical 

|| ;••••;:! | •••. ; :p roperties: (made of 
: 1 two or more atoms) 


; i ' :nedtrob: - ;x ! - 1 - 

x i ■ i ; |pucleui"of 'kn 'akMMf. 
v-/ i : : : vvrtb nq: charge dmass ; * 

: V. ' 

|||L^ nucleus - dense, central Table 4 
1 ||; ' core of an atom (made ; 

III/ 5 ' : proton --particle in.;ib^:|pf::x 
|§§, i'll. ; inuclpps; bf . 

I with a positive charge 

III ' (mass B 1 ;673 x 10 24 1 


il^li^Piefined as the number of electrons lost, gained or shared by the 
atoms during chemical reactions. 

E.g. We have an atom of hydrogen. Now how many electrons are there in its 
outermost orbit? 


How many electrons are needed to complete the outermost orbit and thereby 
stabilizing it? 


Here hydrogen has one electron in it’s outermost orbit. It requires one 
additional electron to form a stable configuration. Hence in this case if 
hydrogen atom accepts one electron then it forms a negatively charged ion. But 
If it donates one electron then it will form a positive ion and can stabilize its 
orbit. 

Now see the number of electrons in the outermost orbit of the structure of 
sodium atom made by you. How many electrons are there in the outermost 
orbit? 


11 

II 


Thus sodium atom will either have to lose 1 electron or gain 7 electrons in order 
to stabilize the outermost orbit. Now it has to do minimum give and take of 
electrons. (Lot of energy is required to gain 7 electrons. It is not possible to 
provide so much energy in natural conditions. Whereas it takes very less 
energy to donate an electron.) So it would like to attain positive charge by losing 
justl electron. Thus sodium would attain +1 valency. 

Similarly find out the valencies of other elements in the same way and fill in the 
table. 


■ 


| 10 . 0000000 C« 3000000000 CI 00001 
||f that is 23 zeroes before the 
Hast 1. That is one divided by a 
lllhousand crore crore crore. . : 


Name of the Element 

Valency 



















^ i-Why .are inert gases-' |§ 

Ip?:;:;: : : p| Pi g||:|||i ; || 

We;.;- know that . wheriT-.tbei 
outermost orbit- of. any atom, is 
completely filled, ll remains 
Stable. In such cases, these 
atoms ; do not: tike part : jn 
chemical reaction. The ; outer 
mo$>t drbits ; • bf : 

^sirgpni ^tc tare completely filled; 
pfhefef orethey; dpnbt ^feepaftih 
^chemical reactions easily, 
^Therefore they are: calkd inert or 
Iff noble” : gases . ; ; : ;.; || ;:;: : ||f ;f ; ::: • : :.: 


pSbch gasesTtp: indloa!:^ 
ptbey do: hdt tafie :part in: chemical 

Jeac«jbn§: : : Becauise^of its An atom 0 f any element can exchange its electron in order to stabilize its 

8| n erftTes&, ihes^ gase^e used bjt when some other a t om Q f another element is available to exchange its 
ip different types; of : bulbs and t r , , . ... 

lighting systems in mi nes: : ; ; ; : electron for stabilizing its own orbit. 


|| How are electrons organized 
p a round the nucleus? ; ; ; ; 

pAII ; atoms ' would likeTtoyatfain 
pe lectron : cbnfiguratiphs like 
phbbfe gases. That -hist- have 
^completed outer shells: Atoms 
lean Tforrri : stable electron 
pconfiguFations like noble gases 
l|jy : losing: electrons ,! ; sharing 
peJectr on s : or : ; -b y : gai ni rig 
§§g !ect.rgns: hi.: :: | : ||||; | p| 

|pqr : a; stable ebrifi^^ 
flatorn must .fill, its outer Energy 
§§evat/ In the case of noble gases 
; ;4hat means eight electrons in the 
||ast ; shell (with the exception; of 
||He vyhich: has' tvyo electrons):; : 1 :::::: 

pAtoms that have: 1 \\ : : 2 : or 3 
^electrons in their outer levels will 
|§tend to lose them in interactions 
Ifvvitb atoms that have' : 5 , : - 6 '■ dr 7 
^electrons: in their outer; levels, 
pAtoms : ■ that : ' : have' ; 5; T :&:k; or : : ;7 
peleciron^ in ;their outer levels vyill 
ptend to gain : ’ electrons from 
flatoms with i , 2 or; 3: electrons • in 
Ijthei f outer; : ; levels : : : ; Morris :^ that 
§|have 4. electrons: in 1he : :: outer 
Mmosl .energy level wifthtond 
prieither to totally lose nor /totally 
||g a m : electron s :: -:d u ring 
i^nteractidnsT: 


Thus the atom of one element becomes positive after releasing an electron 
and simultaneously the other atom of reacting element becomes negative 
by accepting the electrons. The two independently existing atoms together 
make a molecule of a compound. 

Two or more different types of atom combine together to form new 
compound. 

E.g. Sodium atom has +1 valency, Chlorine atom has -1 valency. They 
combine together to form a molecule of sodium chloride which is a 
compound. The chemical equation forthis can be written as: 

Na + + Cl = NaCI 

At times it happens that no atoms of elements are present that can donate 
or exchange same number of electrons required by the other reacting 
atom. In such case the atoms of the element combine with more than one 
atoms of the other elements and form the compound. 

E.g. Oxygen atom has minus 2 valency, i.e., it requires two electrons to 
stabilize it’s outermost orbit. Valency of hydrogen is +1 that means it can 
donate or give only 1 electron. Under such circumstances oxygen will 
combine with two separate atoms of hydrogen and fulfill its requirement. 
Thus, two atoms of hydrogen and one of oxygen combine together to form a 
water molecule. 




Which of the following 
ffatoms would combine with 
§§another different atom to 
Ifform a molecule of a 
|compound. Here each 
|atom is present holding a 
|card with its number of 
ffelectrons in its outermost 
ibifbitn 



H + H + 0 2 = H a O i. e., 2H +1 + O 2 = H 2 0 

The water molecules possess different properties than the atoms of hydrogen 
or oxygen. So let us play a game to form a new compound on the basis of 
valency. 

Game 2 

Cut out the cards present on the pack cover from the book of any child of your 
group. Now distribute this cards among all members of your group. Now let any 
member of the group show any one card from her cards. The other member will 
place the card to form a compound considering the valency of the card played 
by the previous person, she will keep that pair of cards with her. Now she will 
play yet another card. If the next person does not have the card to form a 
compound, she will say “pass”. Then the turn would go to next person. Thus 
each person will make her own card compound and remember that of others 
too. 

After completing the formation of compounds the member making the last card 
compound will ask for specific compounds made by some other students. 
Suppose that compound is not found with him than saying pass he will start 
asking for the compound card. At the end of the game one who has all the 
compound card would be declared the winner. 


Reality Check 


in a 


aMffsilelectron 


have a 


,,, : , , , - : , , J , and 

Mso, the protons and neutrons in an actual 

' . And finally, 80 


2} Because atoms are so small, no one can see them. And if we try to look at 
them (like with a very powerful microscope), we usually end up ruining them in 
the process; ' so we can never see them "as they are." If? | I |J; ; r ■■ ; ; • i ;f ; ; §■ ; | 

For this reason, we just can't say exactly where the electron is, as it moves about 
the nucleus. ;This makes the models involving orbits, whether circles, Or 
ellipses, just plain wrong, because the orbits are pretty specific about the 

The modern physics of Quantum Mechanics doesn't tell us just where the 
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Things you Need§|l|t 

§|:J For Each g!S|s;|||l| 

We aker, tam arind, lemon; 
llioap iske|SQ^bicahi^riiigi 
|§curd, sugar, so#iUfih 
llhydroxide, hydrochloride 
Ifacid, salt, tomato, laxative 

|| ; ; | ; ; -To r;;Ehdh: ; :<3rdups:|||;| 

^ : : ! : : : ; r : : : : i : 

||resttubey#st;;t:Uhe:;startg:|^|i 
land blue litmus papers, 


Substances that we use in our daily life have specific (definite) 
characteristics. The reactions between two or more substances take place 
due to specific properties of each substance. In this chapter, we will study 
some specific properties of some substances and their reactions with each 
other. 





Red and blue litmus papers 


Experiment 1 : Verification of Substances 

Collect substances like tamarind, lemon, soap cakes, soda bicarbonate, 
curd, sodium hydroxide, hydrochloride acid, salt, tomato juice, sugar, etc. 
iPlease take care to seeithajt Place them in different test tubes and make their solutions adding water to 

each of these test tubes. Label them properly. Dip red and blue litmus 
papers (from the given kit) into the solutions one after the other and observe 
the effect of the colour of the solution. Note down your observations in the 
following table. 


Note for the Teacher : 


|fn o child tastes Ftps 
^substances and chemicals 
ilused in the experiment.. §§§; ;| 


Solutions to be usedin 
^Experiments If 2 andSwill 
lh ave to be prepa red:;; in 
Jadvance by teachers, s c ! :: 

|>ther routine precautionllr 
(handling chemicals should 
|§alsobekeptinmind: 

I, New Words . ' 11 


Table 1 


: : : : : : AgI Oi 

^Neutral substance. V 
x|Ne utra li zatip-h: •• : : . ■ 1 .• ||| 

PSodiMrn '"hydroxide 1 ' (cidstip 


^Hydrochloride acid . 
pphenolphthafein 
§f Lit mils -paper |ii ; p 
Ilndieatbt 


No. 

Name of the 
Substance 

Effect on Red 
Litmus Paper 

Effect on Blue 
Litmus Paper 

1 

Tamarind solution 



2 

Lemon 



3 

Soda bicarbonate 
solution 



4 

Curd 



5 

Caustic soda 
solution 



6 

Lime water 



7 

Hydrochloride acid 



8 

Salt solution 
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||||^^ 



Soap solution 



10 

Sugar solution 




Now answer the following questions on the basis of Table 1 . 
List out substances which turn blue litmus paper into red. 


::: The word acid has its roots 
!§in Latin which means spur. 
ifThus sour substances are 
called acidic substances. 
!| Some acidic substances 
flare available freely in 
^■riiadt'Li p-i I j 

lilemons. grapes, etc. Some 
||of the acidic substances 
:|are formed liiduef ;|bf f |le 
iichemical reactions of 
|1 minerals p resent in the 

IlirnalS^ 

llsulphuric acidi nitric acid, 

Name of acid 
contained by 


Substances that changes blue litmus paper into red possess the 
characteristics of acids. Such substances are called acidic 
substances. Now list out such substances from the table that turn red 
litmus paper into blue. 


;:Acidi||:::::||:| 

Substance 


Tameriridi; 


If Citrus fruits 
§| : e.g. Orange,;: 

i^ : :lernirt:i:H|||;:4:: 


Citric Acid 


Tomato 


|i; Vinegarv 


■y/.-y ' 


CurdBsK:::;!;;:;::;::; 

Pulpy fruits 

h:e.g:.:: 


Oxalic Acid 


Acetic Acid 


Lactic Acid 


Myelic Acid 


Substances that turn red litmus paper to blue possess the 
characteristic of a base. Such substances are called basic substances 
or alkaline. Now make a list of substances that do not have any effect on 
litmus papers. 


Substances that do not result in change in colour of blue or red litmus 
papers are neither basic nor acidic. Such substances are called neutral 
substances. List down all the substances in Table 1 and Table 2 as per their 
nature. 

Table 2 


Acidic Substances 

Basic Substances 

Neutral Substances 














We learnt that due to the acidic or basic properties of substances they react 
with litmus paper resulting in change of colour of the litmus paper. Let us 
further understand the reactions taking place between acids and bases 
through some experiments. (Instruction to the Teacher: The teacher will 
have to prepare solutions for the ensuing experiments.) 




lease hold the sodium hydroxide tablet with spoon and not 
your fingers. Touching sodium hydroxide with fingers produces a 
burning sensation. If this happens wash your hands with clean cold water. 
Concentrated hydrochloride acid also produces burning sensation. Hence 
it should also be used cautiously. 

Method of Preparing Sodium Hydroxide Solution 

Dissolve approximately 20-25 tablets of sodium hydroxide in 500 ml of 
water to prepare a dilute solution of sodium hydroxide. 

Name of Colour in Acid Making Solution of Dilute Hydrochloric Acid 

Dissolve approximately half a test tube of concentrated hydrochloride acid 
in 500 ml of water. 



IlLitmus is : : Red :■ S;:' 

|| Methyl o range . Orange 
PPhenoiphthelein Colorless 

lice! : : : ir; ; i ! : ;;s s i i i : ! i : i 

Uses of Acids 

fllNitric acid :is||i|i|;:|itp 
ffmanufacture fertilizers like 
lammonium nitrate and 
■ calcium ammonium 

fpilli^ 

^Sulphuric acid is used in 
ffmaking dyes and batteries. 

I:Hydrochioric acid is used 
|§to purify: simple; saitS;: : :]Ji:|s 
ialso useful in The process 
||of galvanization as a 


Making Clear Lime Water 

Dissolve half a tube of lime (calcium hydroxide) in about a quarter glass full 
of water and stir. Allow it to settle and then decant the upper clean portion of 
that solution. 

Making Pink Solution of Phenolphthalein 

Dissolve “purgolax” tablets in half a glass of clear lime water. This solution 
will turn pink as lime is base. This is a kind of pink phenolphthalein solution. 
We will now use this an indicator. This is how. 





■mm. 


Sodium hydroxide 


Phenolphthalein Hydrochloric acid 


Experiment 2: Neutralisation -1 

Take a solution of phenolphthalein, sodium hydroxide and dilute 
hydrochloric acid in a clean test tube. Label them appropriately. Now put 
ten drops of sodium hydroxide in another clean test tube with the help of a 
dropper. Add 2-3 drops of pink phenolphthalein solution into it. Observe the 
colour of the solution. Then add dilute solution of hydrochloric acid drop 
by drop; count the number of drops and shake the test tube. Stop adding 
anymore drops of hydrochloric acid as soon as the pink colour of the 
solution vanishes. How many drops of hydrochloric acid were needed for 
the pink colour to vanish? 
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AckiBase 


Colourless solution acidic, basic or neutral ? Test with the help of 
' litmus paper before you write your answer. 


Bases are oxides: ;:;ari:d; 
hydroxides of metaflic, 
elements. Bases, when 
dissolved ;■ i|j§| 

lAII : alkalies are basesbut 
§hot all bases can become 


We can do this same experiment in an other way also. 

Experiment 3: Neutralization -2 

Get some phenolphthalein solution, dilute solution of sodium hydroxide 
and hydrochloric acid from your teacher. Put ten drops of hydrochloric acid 
in a clean test tube. Add 2-3 drops of pink phenolphthalein solution. Does 
the colour of the solution in the test tube change as in the previous 
experiment? 


Substances formed by /yd dilute solution of sodium hydroxide drop by drop. Count the number of 
•eaction of metallic drops, shake the test tube well and stop adding drops of sodium hydroxide 
demerits with oxygen are W h e n the solution become light pink, 
oasic in nature. This oxides 
when dissolved in water 

taste and they are sticky to 

tbqeiiikitii® 



Sodium hydroxide 


Phenolphthalein 


Hydrochloric acid 


llBasic Name of the 

IgSubistance base^conf^ined man y drops of sodium hydroxide solution are needed to turn it 

Pink. 

If Baking soda; Sodium : 


1 Lime paste Gatei'tim:". 


Would this light pink solution be acidic, basic or neutral? Verify by litmus 
paper and write your answer 


Ashing .soda . • Scidiy 


How many drops of hydrochloric acid were required to neutralize ten drops 
of sodium hydroxide? 


How many drops of sodium hydroxide are required to neutralize ten drops 
of hydrochloride acid ? 


..... ..-.w - 

X\V. ■. ;-v.v.;/.v.v.v. 
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i : ki ; • r 'V... .1 that the new substances produced by the reaction of definite 

proportion of acid and base is neutral. The equation of the above reaction 
could be written as under. 

H +1 CI' 1 + Na +1 OH’ = NaCI + H z O 

Hydrochloric acid+Sodium hydroxide = Sodium chloride + Water 

As a result of the reaction between acid and base, both of them lose their 
original properties. The new substance, obtained along with water as end 
product, is neutral in nature. Such a substance is called ‘salt’. Substances 
taking part in such reactions lose their own properties and produce new 
Colour in substances with altogether different properties. Such a reaction is called 
chemical reaction. 

In the above experiment we used phenolphthalein as an indicator. Now in 
the ensuing experiment we shall make indicators using easily available 
substances from the surrounding. 


p Name of 
Hthe indicator 

i tlititius - 


base 


......... _ 

liPhenolphthaiein Pink 



Illlll 

Uses ofBases 


|fetacids > 


Experiment 4: Making an Indicator 

Take a quarter spoon full of turmeric powder. Make a thick batter out of it by 
adding required quantity of water. Dip some strips of an ordinary paper into 
the batter and dry. The turmeric paper indicators are ready for you. Yellow 
turmeric paperturns red on being dipped in base. 

How then would you make red turmeric paper? Recall the method of 
making pink solution of phenolphthalein. 


|$bidiiirh Hydroxide^ used 
§§to make soap, detergent 
ffpowder, paper pulp, and 
pi^£)n : :YI|ss i : Ph : : ■ WM 1? |§ 




llBases are used as 
^indicators in laboratory. 

ICalcium hydroxide is 
Ifuseful to make plaster, vVhat kind of solution will have to be made - whether acidic or basic 
|and in making bl <each! ng prepare red turmeric paper? 

|?dvyd£t|^ 


to 


Make batter of turmeric with lime water. Add strips of paper in this solution 
and make red turmeric paper like the yellow one. 
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s in acidic 


and basic substances in turn. 


What is the nature of the substance that turns red turmeric paper yellow ? 


and;.: : : base resultsin the 

formation of a ; salt in this "" ' ' ’ 

reaction the metallic atom What is the nature of the substance that turns yellow turmeric paper red? 


atom of acid and combines 
■ 0 to form salt. The displaced 
|! hydrogen atom combines 
fjwith hydroxyl ionofbase 
§ and, forms . water. All salt 
^solutions possess 
^properties | of a neutral 
§ : sdlution,:;';i^t{^l; : |: : 

§§s o; | ; ut To : n s ; a r e not 
f§ necessarily salt solution;:::.;: 

|| Salts obtai ned made from 
ff sulphuric acid are called 
|§ sulphates. E.g. Calcjurn 


What is that substance called which does not have any effect on either red 
or yellow turmeric papers? 


Pluck petals of the same type of flower and rub them against ordinary 
paper. Now cut two strips from this paper. Dip one in an acid and the other in 
a base. In which solution does it show change in colour ? Acid or base ? 


§§ sulphate, CaSo 4 


If the colour of a strip changes in the base we would add that flower extract in 
base and make a new coloured indicator. In which solution, this new 
from nitric coloured indicator made from base, will change its colour into? Acid or 
||acid!i: : :are;K^ base ? 

il :i ;g; : ■ : Calci urri nitrate, 

; — 

pTiydrochlori e acrid are In order to make a different coloured indicator, in which solution should we 
1 known; as chlofidtes. : ; E.g. add the flower extract if the strip changes its colour in acid ? 

§ Calcium chjoridei OaGI^: 

ilits::f|oiild^||dliaeid 

1 are knovyn as phosphates. In which solution (acid or base) will this new indicator made from acid will 
ii E.g. Calcium phosphate, °hange its colour? 



pEaftiT^ ; 

|§ are called 

fjCal cj urri :>caTbdpate ?:: , ~ ' " — ~ 

.•OSLC'O' 




In the same way from which other flowers could we make indicators? 



fliillliptilillSlIiitt 


1 ) When hyd fobWorje acid 
This reaction can be ^hnWri 


i; ; y ''pT'i-tiiBaiai niririg _ a ■ • ; . . ii 

and sob ium hydroxibb; react, : water jari^a 


||ll;i|llbr|ili:;li|iiii 




llj:: : ii;ilii iiiiiiip 


Water 


Ih this reaction, chlorine atom from hydrochloric acid combines with the sodium atom from sodium 

reaction the remaining hydrogen atom from hydrochloric acid and remaining oxygen and hydrogen 
atoms combine to form a water molecule. This is how we get sodium chloride and water as end 

2) When sulphuric acid and sodium hydroxide react, water and a salt called sodium sulphate is formed. 


Sulphuric acid + Sodium hydroxide 


== Sodium suiphati + Watdr : 


In this reaction, sodium molecules from the two molecules of sodium hydroxide combine with one 

separated from sulphuric acid combine with fhe; two hydrogen’ and; 
d roxideto fbiint^ 






Experiment 1 : To Prepare Oxygen Gas 




s? 


Things you Ne£d)))i : : : 
For Each ;^rp|ip|:|fi 
and big injection 




§vials with lid, : empty ; refilfe, 

lca ; n ; die , ■ matchbox, 
|essence stick, potassium 
|p:;p: : r::m::a||i.g ; : a n a t : e)), 

Ifmagnesium strip, sulphur 
|pb|A/det>- < ;tai uiTiJri arri 
ifpieces, hydrochloric acid, 
|marble pieces (calcium 
)| carbonate), litmus paper . 

' P c i -^ : ii i; 

| Note for the Teacher 

pTake pare while) handling 
|the chemicals and bandies 
|so no one is hurt. Leave the 
ff windows open while doing 
(.the experiments. Fill the 
I bottles with water and hold 
fffhem (upside down ip) the 
| water filled tub to collect 
ffthe gas: Do not play with 
If the- chemicals: or ilaste 


Use one large empty injection vial with cork, empty refill and valve tube to 
make the arrangement of the apparatus as shown above in the picture. 
Leave the open end of the valve tube in a tub filled with water. Fill potassium 
permanganate in the injection vial and fix the cork in place. Heat this vial on 
the flame of a candle. What do you see coming out of the open end of the 
tube in the water? 


| ; New Words; 

ff Oxide- 

| Hydroxide 

P)Fi0aidl;{prij 

fffteactants : : fc.) 

ff Produ cts Decomposition) ) 

ff Exothermic, Endothermic 


Now fill another small injection vial with water and invert it in to the water- 
filled tub. Insert the open end of the valve tube in the small injection vial as 
shown in the picture. Allow the gas to be filled in the vial. As soon as the vial 
is filled with the gas, close the lid immediately. Now fill another 7- 8 vials with 
the gas in a similar way. ( Note: Keep aside 3 to 4 gas filled vials for using in 
the further experiments.) 

Perform further tests to find out what was the gas that we collected in the 
vials. Note your observations in Table 1 . 

Table 1 


Number 

Test 

Observation 

Conclusion 

i 

Colour 



2 

Odour 



3 

Effect on red litmus 



4 

Effect on blue litmus 



5 

Effect on burning candle 

1 

1 

i 


We can say on the basis of the above observations and conclusions that the 
gas collected is oxygen. Here we saw that oxygen gas is separated from 
potassium permanganate. A substance is decomposed on heating to form 
another substance in this reaction. 

When a substance forms another substance by way of decomposition, 
such reactions are called decomposition reactions. 





C 











after the strip was completely burnt? Collect that on a 
paper. (We will need this remains for the experiment 4) 

What will we call the new substance formed in this reaction? 


The balanced equation for this reaction can be written as follows: 


12 SO + O, - 2 SO, 


2 S +3 0„ 


2 SO, 


2 Mg 

Magnesium 


+ 0 2 — 

+ Oxygen = 


2 MgO 

Magnesium oxide 


Jn sulphur monoxide, 
§§;ulphur atom is more 
^reactive. It reacts with one 
linore oxygen atom to form 
gkulphur dioxides 


In this experiment we prepared oxide of a metal element. We will make an 
oxide from non metal element in the next experiment. 

Experiment 3: Making Oxides -2 

Take some sulphur powder in steel spoon and try to light it. When the 
powder starts burning carefully put it in a glass jar with a wide mouth. You 
can also put the burning powder in the oxygen vial you made in the first 
experiment. When sulphur is burnt completely close the bottle with a lid. 
Observe the process carefully. 


f this reaction is performed 
at a ; higher temperature, 

combines with 3 oxygen 
atom s:form ing su Ip hur 




Can you see a new substance being formed? 


Here the new substance is in a gaseous state. (Preserve the jar with gas for 
Experiments.) 

When one atom of sulphur combines with one oxygen atom the chemical 
equation can be written as follows: 

2 S + 0 2 = 2 SO 

Sulphur + Oxygen = Sulphur monoxide 

Sulphur atom is more reactive in the sulphur monoxide form so it combines 
with one more oxygen atom to form sulphur dioxide. In the above 
experiments we had elements reacting with oxygen. In all the reactions heat 
plays an important role. If heat is supplied to the elements then they react 
with oxygen faster to make oxides, which is a compound of that element 
with oxygen. In the next experiment we will see oxides reacting with water. 





The reaction of rnetafs 
Ifturning into oxides occurs 
llnaturaily. Because of this, 
^reaction vessels . made 
ifrom metai react with the 
floxygen in air and form 
loxides. This makes :the 
^vessels dull. The oxides of 
limetals :h old. basic 

||We apply sour substances 

Ifthem, Sour substances 
:-|have acidic properties. 
If H ere : ; . ' a neutral isatipii 

ibetween acidic and basic 
psubstances. This is how 
|the layer of : oxide on the 
^vessel is removed bringing 
ibackits shine, ; 


Take the white ash of magnesium you collected in Experiment 2 in a test 
tube. Add some water to it and shake it well. You can heat the mixture on a 
flame of a candle. This helps magnesium oxide react with water. The 
chemical equation for this reaction can be written as follows: 


MgO + H 2 0 

Magnesium + Water 
oxide 


Mg(OH) 2 

Magnesium 

hydroxide 


Perform a litmus test on the magnesium hydroxide solution. Is this solution 
acidic or basic? 


You must have understood that when oxides of metals react with water 
hydroxides or base is formed. The reaction of metals turning into oxides is a 
natural phenomenon. Because of this, vessels made from metals react with 
the oxygen in the air and form oxides. This process makes the vessels dull. 
What do we do to bring back the shine of these metal vessels? 


The reason behind this is that the oxides of metals have basic properties. 

Si^lllllllllilll^ill Experiment 5: Making Hydroxides -2 

chemical reactions in our Qp en t>ottle from Experiment 3 and add water to it immediately. Again 

close the lid and shake the bottle well. This will help sulphur dioxide dissolve 


|Now we will see how 
loxides of non metals react 
with water. 


in water -- meaning react with water. 
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iWBn of the reaction between sulphur dioxide and water can be 
written as follows: 

so 2 + h 2 o = h 2 so 3 

Sulphur dioxide + Water = Sulphurous acid 

Do the litmus test of the sulphurous acid solution. Is this solution acidic or 
basic in nature? 


You must have understood that when oxides of non metals react with water, 
acids are formed. 


fflf instead i ; §|c*f 1 : Sulphur 
Ifdioxide* Sulphur trioxide is 
Sd issdl vedi i n < ws^rtfterijthe 
ffreaction thet occurs »s : as 
pollows; 

§§ Sulplpric^ 

; i Use one large empty injection vial with cork, empty refill and valve tube to 
iisMy vi ; : ^ make the arrangement of the apparatus as shown in the picture. Leave the 
|| ; | open end of the valve tube in a tub filled with water. Now fill pieces of 

aluminum metal and hydrochloric acid in the injection vial and fix the cork 
L: in place. After some time what do you see coming out of the open end of 
11 tube in the water? 


Now fill another small injection vial with water and invert it in to the water- 
filled tub. Insert the open end of the valve tube in the small injection vial as 
shown in the picture. Allow the gas to be filled in the vial. As soon as the vial 
is filled with the gas, close the lid immediately. Now fill another 7 to 8 vials 
with the gas in similar way. Do the given tests to find out which gas you have 
prepared? Note your observations in Table 2. 


Table 2 


Number 

Test 

Observation 

Conclusion 

1 

Colour 



2 

Odour 



3 

Effect on red litmus 



4 

Effect on blue litmus 




Effect on burning candle while 
holding near gas filled vial 


In the above experiments we saw acids and bases formed at the end of the 
reaction. We will now see reactions acids with metal elements. 





mm 




the above observations that the gas prepared is hydrogen . 


ftHarik We $aW#fe^ , Wien a rfeacfedn takes place between an acid and any 
metal, hydrogen gas is released and the salt of the metal is produced. Is 
this reaction feist or does it take place slowly? 


So what would we call this reaction? A fast reaction or slow reaction? 


When two or more 
|chemical substances react 
gfjthen either heat is released 
f|n the reaction or heat has 
ffto be supplied for the 
(reaction to take place. ; i ; 

(The reaction in which heat 
ii|;:lreilalll||is|;;ialiei 
lexothermic reaction;. ' 1; 


(The reaction in which heat 
(has to be supplied is called 
(endothermic reaction. 

(The substances taking part 
(in the reaction are called 
(reactants. The substances 
(being produced at the end 
iiof the reaction are called 
Uproducts. The properties 
ifof the products are 
||d i f f e r e n t than the 
(properties of the reactants. 

(The atoms forming 

§ 1113 ^ 

(products in the reaction. 
(Therefore the number of 
(atoms in the reactants 
Hremain constant in the 
(prod ucts. While writing 
(the chemical equation of 
lithe reaction the atoms on 
(the reactant side and 
(product side are equal and 
(hence the equation is 
llcailed balanced . i ; i v : : : : ; H 


We can write the balanced equation forthe above reaction as follows: 

2AI + 6 HCI = AI 2 CI 3 + H 2 

Aluminum metal + Hydrochloric acid = 

Aluminum chloride + Hydrogen gas 
salt 

In the next experiment we will seethe reaction of an acid with carbonate salt 
of metals. 

Experiment 7: Carbon dioxide Gas 

Use one large empty injection vial with cork, empty refill and valve tube to 
make the arrangement of the apparatus as shown in the picture. Leave the 
open end of the valve tube in a tub filled with water. Fill powdered marble 
pieces and hydrochloric acid in the injection vial and fix the cork in place. 
Heat this vial on the flame of a candle. What do you see coming out of the 
open end of tube in the water? 




Fill another small injection vial with water and invert it in the water-filled tub. 
Insert the open end of the valve tube in the small injection vial as shown in 
the picture. Allow the gas to be filled in the vial. As soon as the vial is filled 
with the gas, close the lid immediately. Fill another 7 to 8 vials with the gas 
in a similar way. 


Do the given tests to find out which gas have you prepared. Note 
observations in the table below. 







X L:ReaC^Pn^ : :d: : ;j: 


Number 

Test 

' ' ;V i 

Colour ^ ; 

' 2 ; 

Odour 

^ ' - S'-' ■ 

; Effect on the red litmus ; v : 

4 

Effect on the blue litmus 

' ;; 

Effect on the burning candle / 
while holding near gas filled vial 


Observation 


Conclusion 


|Mefels j hh Oxygen ; = Metal 
idXide i-ft 


hydroxide;! ■ ; : ; ;| If !•! !||;i 


| Acid; hyd roxide 


From the observations we can say that the gas is carbon dioxide. Here we 
saw that when a carbonate salt of a metal reacts with acid, carbon dioxide 
gas is released in the reaction. Chloride salt of the metal and water is also 
formed in the reaction. Is the gas formed instantly or slowly in this reaction? 
What will we describe this reaction as? Slow reaction or fast reaction? 


|==iydi^§irif|i 


lyieti iait VVhat will be the effect on the rate of reaction if we take big pieces of marble 
ilS|l : il in place of powder? . 


SfMetal salt If Carbon dioxide 


If big pieces of marble are used in the reaction, less of calcium carbonate 
atoms come in contact with acid. While if powdered calcium carbonate is 
used large number of atoms come in contact with acid and reaction 
happens faster. 

The balanced equation for this reaction can be written as follows: 

CaC0 3 + 2HCI = CaCI 2 + C0 2 + H 2 0 


Calcium + Hydrochloric 
carbonate acid 


Calcium + Carbon + Water 
chloride dioxide 
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Things you need 


H For Each Class 1| 

p/^^els of diffefient shapes 
fand sizes, sticking gum, 
Ifreel of string, scissors, 


In Class 5 and Class 6, we had studied distance, area and mass. In this 
chapter we will study volumes. 

Experiment 1 : What Holds More? 


1 For Every Team 

flTumblers of glass or 
fstainle ss steel, sand, 
Ifrubble (kapchi) , test tubes, 
K-., measuring jar, graduated 
Ibeaker; plain beakers, 
flransfer vessel, cubes of 1 
f|cu. cm that will sink in 
Iwater, paper, iron pieces of 
^different volumes. 

i Note, for the Teacher 




|p hi Exp e r i ment 2, fill 
:|different vessels with about 
iflthesa me q uantity ofwater. 

iVblUme::s> : -:- : : : S- : Ss : : : s 
iliubesi lifisiPiiliilif 

liiWSlilSiPillil 

Ipraduated beaker 
IMeasuring jar (or cylinder) 
iCapacity ; ; 


Take two similar containers of similar shape and size. Fill one with small 
pebbles (or small Sized stones) and the other with sand. To fill the containers, 
did you need more number of pebbles or more number of sand particles? 

why?; - ;« . . . ; , -v-:! ; .v.- 


The pebble is bigger in shape and size than the sand particle, therefore you 
needed more of sand particles. A sand particle occupies less space than a 
pebble. 

The amount of space occupied by a substance is called its volume. 

In practice, we measure volumes of substances like milk, kerosene and 
other liquids. See the pictures below. These things are used to measure 
volumes of liquids. 






What is written on each of these measuring devices? 

Liter, milliliter (or cc, cubic centimeter), etc are units of volume. 
Experiment?: Capacity - Filling Up Space 








. 'will give you different containers filled with water Observe 

; : vi?|p^ jll||||^; : •; i,':.-."- them. Guess in which container is there more water? Why? 


Meniscus 


Measure the water in each of the containers with one and same measuring 
device. (You could use even one of the other containers.) Did your guess 
turn out right? 


You know that a gas or a liquid takes the shape of its container. A bigger 
vessel can hold more of the liquid (or gas). The container's property of 
“holding” a gas ora liquid is called its capacity. 

Experiment 3: Volume Measurement Devices 


Take a small test tube. Clean it 
and till it up to half with wafer. 
Look at the shape ofthe water 
surface. It is a bit curved and 
rises up on the sides as it 
touches the qiass. This 


err ^ 

50 mM \ 

' i 

1 

J 




|curved surface is called Take the graduated (that is the ones with markings) beaker and measuring 
f'M J ar f rom y° ur kit. What is written next to the topmost marking? Liter or 

> milliliter (ml)? Or cc? 



Water 


Mercury 


llWhen the walls: of the 
i| container are made wet by the 
liiq uid, : the meniscus is 
Iconcave, but with highly 
ivisco us (iqu ids : (s u ch : I as 
: |mercury) the meniscus is 
^•■convex (see picture above) 

Your eye should be at the 

same horizontal level as the 
^bottom of tile meniscus ofthe 
Ijwater whenever you take 
1 readings of water levels. For 
' mercury you wilt take the level 
pat the top ofthe meniscus;: : 1 1 1| : 


What is the number of ml or liters written next to the topmost marking? 


This is the maximum that you can measure with the measuring jar or the 

graduated beaker. Thus the jar can measure up to and the 

beaker up to . 

Please do not forget to write the units in the above sentence. 

The maximum a container can measure is called the container's maximum 
capacity that can be measured. 

So what is the maximum capacity that can be measured for the jar and the 
beaker? 

In Class 5, you will remember that we talked about the least count of a scale 
or ruler. The least count is the distance between two adjacent small 
markings. What is the least count of the measuring jar and the graduated 
beaker? 





Some Commonly seen 
I; things used io Measdhi 



Take the big-sized glass test tube from your kit. Take an 1 cm wide and 8-10 
cm long strip of paper (preferably white) and stick it on the test tube as 
shown in the picture above. Using the measuring jar, measure 5 ml of water 
and pour it in your test tube. Note the wafer level and mark there 5 ml on a 
strip of paper. Similarly measure 5 ml again repeatedly and pour it in your 
test tube, making a mark 1 0, 1 5, 20 ml along the way. What is the maximum 
you can measure with the graduated test tube you havejust made? 


What is the smallest you volume that you can measure with the graduated 
test tube made by you? 


Let us now use your graduated test tube as well as the graduated beaker, 
measuring jar, etc. and find out the capacity of containers of various sizes 
around you. For example, what is the capacity (or volume) of the tea cup, 
katori (vatki), tumbler, etc. You would need to fill each with water and 
measure the water contained in each. 

Capacity of Tea cup: 

Capacity of Vessel: 

Capacity of Sauce Pan: 

Please remember to write the units of volume every time you make your 
measurements. 

Till now we discussed how to measure volumes of liquids. But how dp we 
measure the volume of a solid? You have heard the story of the crow that 
had to drink water from a long vessel with a narrow mouth with the water well 
below the easy reach of the crow. We will use the same idea. 

Experiments: Which Solid Object hqs More Volume -1? 





II1P Cl^ef Qrow 


given « yotn® thaiy/yilj $ipk in, water. ;/Ybu 
~^-^Tiay like to mark them 1,2, 3,etc. , for easy identification. Now take a beaker 
and stick a paper scale on it as before. Fill the beaker with water to about 
p half. Mark the 4ero of your seal# at the level where the beaker is half filled. 

Mark also 1 , 2, 3 after the zero as before. Drop object no 1 in the beaker Is 
ili there a difference in the watetle^el? What was the new water level? 


3, etc. 



and mark 2, 3, 
the greatest increase in water level? 


e's.yysA: . 


§|This story is about; /'a clever 
perow. He. was thjrsty^j hie saw a 


You hav# understood the reason for the increase in water level. The object 
requires to occupy space inside the water. Therefore the water is displaced 
upwards and the water level increases. Can we use this experiment to 


Uriel rrow neck andv he cotijd riot 
preach the water level with: his 
Ifbea k. So what did he do? He 
ppicked ; up-small pebbles and 

|||gp l y after ^mellipegitiei! 
||vi/ater ievef'goes tjp -:;ehough 1 
Iffbrthe crowto ofrink,^ s:|:j ! 1-: ; 




: I'.; Which has more Wafer? :S:;: 

^Consider two cans; : i the . first 
|jthe second Containing one liter 
§|cup of milk. out: of the first; can 

|of the mixture from the: second 
llopri andl ; pour it back infq the 


Before proceeding further, we will try and understand couple of more things 
about the .unit pf vplume. - As ypu knpwthe meter (or cm/mm) is^a unit of 
length. Fonarea, sincere have length and breadth, the unit of area is, meter 
X (Tlptqhor; rrteter ?qi^#d> or square, meter written as sq.m tor sq.cm, that 
is cm *, cm, in case we . u§e centimeters},; \/plume involves length, breadth 


Given in your kit are severatobjegt§ wltf?eregular shapes. Measure their 
- length, breadth and height 


Length: 


cm Breadth: 


cm 


cm 


PaTThpre .' is p.<3 ifr 

ffjjthe first can than milk in the 

||second : cari;. 

§§b) There is now less water in the 
jjprst can than rfiiiiki iri;th#i$Oep)H| 




The unit of volume is written as meter x meter x meter, or meter cubed, or 
cubic metre written as cu.m (or cc, cubic centimeter, in the case of cm x cm 
x cm.); What will be the volume of a 1 cm x 1 cm x 1 cm object? 

, yy^will $QW> find > 2 - 3, etc. with the help of a: 
cube of volume one cubic centi meter or 1 cc. 

Again, take the beaker. Fill it with water up to the zero mark you have 
created. Now drop in the water plastic cubes ofvolume, 1 cubic cm, that is, 1 
cc. When the water level goes up to the fevel marked 1 , stop dropping the 
cubes. 


marked$!Q f? 


j. • 



Units of Volumes 


_ Normally the volume of; any 
liquid is described in units of 
- milliliter (m I), cubic 
centim eter (cc) or liter; 
whereas ; voiumeS ' ,of _ solid 
^objects and g ases are 
Igmentioned in cubic 
psintifiibfeh jtbirj 

land not cc) and cubic meter 
jjj(cu.m). This is gjjbsbia 
leoRVenttoRv; 'WM § iM « 


liiif WHlt is the volume of object no 1 ? 


Try and find the volumes of objects no 2, 3, etc., in a similar fashion. II — 1 
many 1 cc cubes did you need for the water level to go up to the level 
marked 2? 


fliWhat is the Volume of the 

|§1) A square bottomed bottje 
pwhich is flat is partly filled with 
Illiquid. Can you find the 
fpvolume of the. liquid in the 
Jf bottle using only a ruler? 
|f (Remember: volume = length 
f|x . b readth : x height, that is, 
jjiarea x heig ht - vo iume , j ; •. 


What therefore is the volume of object 2? 


For level marked 3, how many cubes did you need? 


So what therefore is the volume of object 3? 


Would you say that the solid objects that displaces least amount of water 
has the least amount of volume? 


You have seen in the above experiments that any solid object when 
immersed in water displaces an amount of water whose volume is equal to 
the object's volume. Will this hold if we used any other liquid like kerosene, 
milk, ground nut oil, etc.? Let us do another experiment to confirm our 
guess. 


Experiment 6: Which Solid Object has More Volume -2? 



p2) Suppose you have two — ' I'Rflr 

|b o tt le s with e q u a l ^ — iif- ^ ~ J till er 

|circumfefence, thickness and (s2£~T^» ^ 

! he !9 ht : ° ne bot H® M Take the beaker of Experiment 5. Rll kerosene up to the level marked zero, 
icylindrically shaped, the ^ ow s j n ^ jj e a thread around object 1 and sink it in the kerosene in the 

beaker W* 13 * was new level of kerosene in the beaker? 

|shaped bottom, In . which of 

fthe bottles can I pack mom 

|milk? (“Circumferencq:.pf a Q f kerosene reach till the level marked 1 ? 

Isquare is the same as its ' 


|3) How can f have a bottle of No take the object out of the beaker. What happens to the level of kerosene 
Izero volume? : ' ■ \ in the beaker? 




1) 1b displace one jiteibf 

|§iVa|^^ 

|2)1; have a 3 liter jar &h^ti§ 
§litet ; j^r ahd: 

|waterina third jar. How do I 
Jmeasiure ; 

fjfof wafer : Issu mi ng; ? I can 
|poy r back and forth . any 
■ number of times? No other 
I volume measuring device 


Let us now learn one more method of measuring volume? 

Experiment 7: One More Method of Finding Volume 

Take the displacement vessel from your kit. Place it on a level surface. Fill it 
up With water to the brim. Keep a graduated beaker under its mouth to 
collect the excess water. When water stops dripping out of the spout (outlet) 
of the transfer vessel, empty the beaker and place it again under the spout of 
the transfer vessel . (see picture) 




||with a 5 liter and 7 liter jars? 

§How about with a 6 liter Table 1 

Ifahd- :||liiti|: -jars- § i|l||| 

74) An eight liter container is 
ju|): and hdtft::a ihiBe liter 
|eprrtaiher -lirid : a fikre ; (jtir 
^container are erriptyi 
liili using any other 
if containers, can I divide the 

iarndunts? : . : i-7M:tl;i7 ::: ; 


Now start dropping, slowly, in the transfer vessel, the one cm plastic cubes. 
Count the number of cubes as your drop them in the water. Note your 
observations in the table below. 


Sr 

No 

No of Cubes 
Dropped 

Total Volume of 
Cubes Dropped 
(Cubic cm) 

Volume of Water 
Displaced in the 
Beaker (ml) 

1 

30 

30 


2 

50 



3 

70 



4 

90 




What is the volume of 30 cubes? 


What was the volume of the water displaced by the 30 cubes? 



water and the volume of the water displaced? 


in 


How much water does a 1 cm cube displace? 


Afferent shaped object::: 
jfmay have equal volumes. 


Often the unit of volume of aliquid is written in ml instead of cu.cm or cc. Can 
you therefore write 1 0 ml of water as 1 0 cc or 1 0 cu . cm of water? 



Experiments: Formula for Volume 



Shape 1 


Shape 2 


Shape 3 


H : Wi: As shown in the picture above, make several regular shapes by joining 
|A total of 20 cubes are the 1 cu cm cubes . 

(them has volume 1 cu.cm. Write how many cubes you have used in each? 
llUsing all of them, make all , , 

|y«s|is;SSpr»l:Se Numberofcubesusedforshapel? 

What therefore is the volume of shape 1 ? 

HHave a look at the area Number of cubes used for shape 2? 


gcovered on the P| a ' n what therefore is the volume of shape 21 ? 
isurface below by these 

|objects? Do tliey all cover Number of cubes used for shape 3? 


What therefore is the volume of shape 3?. 

llllifR Table 2 


Shape No 

Volume in 

cu.cm 

Length (1) 
of shape 
cm 

Breadth (b) 
of shape 
cm 

Height (h) 
of shape 
cm 

Volume 

Ixbxh 

(cu.cm) 
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now concluded that the volume of any cubical shaped 
involves its length, breadth and height. This is true by and large: 
volume of any body involves measuring along three dimensions. 


You have also learnt in the chapter on area in Class 6 that if you double 
the side of a square, its area goes up 4 times. If you halve the side, it 
decreases by a fourth. Let us see what happens to the volume of a cube 
if you do similar things. 



Experiment 9: Volume and Shapes 





ABC D 

Take the cube of one cu.cm. Let us call it A. Fill details of A in the Table 3 
below. Now using cubes of one cu.cm make another cube, let us call it B, 
with side twice the length of that of A, that is its length, breadth and height of 
2 cm. Fill details of B also in the Table below. Similarly make objects C and D 
such that the sides are 3 cm and 4 cm. Fill details in Table 3 below as before, 


Table 3 


Name of 
the Cube 

Length of a side 
of the cube (cm) 

Volume (cu.cm) 

How many times 
more than the 
volume of A 


















If you double the side of a cube, by how much does its volume increase? 


If you need to increase the volume of a cube 27 times, how many times 
should the side be increased? 


If you need to reduce the volume of a cube by eight, how would each side 
change? 


If you reduce the side to 1/3 ,d of its length, by how much would the volume 
decrease? 


11 1 . . T .WA p .VY l lffi 
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Things Required What would weigh more: 5 grams of water or 5 grams of kerosene ? 


| For Each Class 

Sv’bfci;-' >XvX*\'Xv!«Lv.*>i!\**vXv'v;vX-!vX\\\ 

|Bafance, weights : ; : 


What would occupy more space: 5 grams of water or 5 grams of kerosene? 
What would have more mass, 5 cc of water or 5 cc of kerosene ? (One cc = 
One ml) 


For Each Team Experiment 1 : What is light and what is heavy 


injection bottles, test tubes 
ffkerosene, water, sand, oil, 
piffererit articles (objects), 
§tron cube, plastic cube 
fceaker, displacement 
{fvessel, hollow glass tube, 
Irubber cork for teachers. 


Note for the Teacher 


New Words 




Take a balance (scale) given in your kit. Take two 5 ml injection bottles 
having same mass and measure individually their mass by scales. 

Now put each one of them in two different pans of the scale and see whether 
they are balanced ? 


gSubstances (liquid) like 
• kerosene, oil to be brought 
ffby students from home. 
Ijhey need to be told in 

iadyahce.(£l : (l:y;: : i^- 


|Density, Archimedes’ 
iPrincsple ' ||| : ; 


Now fill 5 ml of water in one of the bottles with the help of a measuring 
cylinder. Similarly fill 5 ml of kerosene in the other bottle. Put the bottle filled 
with water in one of the pans and the one filled with kerosene in the other 
pan. Now observe whether both the pans are balanced? Which one of them 
goes down ? 


Thus, though we took the same volume of water and kerosene their masses 
are not the same. The mass of a body is said to me mqre when the pan 
containing it moves down (towards the ground) as compared to the other. 
Now can you say what was has more mass- water or kerosene? 


What is heavier: water or kerosene ? 


In the language of science the substance which has more mass (that is 
matter) forthe same volume is said to have greater density. 







Density and Temperature 

A factor that affects the density of 
a metehitjs IsrnpS^^ 
materials expand when they are 
heated^ Because a niatenial - that 
expands will take up a larger 

Jbtr - see 

ggasesi : arid ; -sortie •: jig tikis ; patid: 

||wp^; j Wh^n i 

ll^ljpPti:;^ 

|it : s : '. density; decreases,: .The 
||>allpon thus gaips: positive 
ibuoyancy (or upthrust - see next 
iichapter) ' . ; : vwlh-i . ; respect ; ; |||p || 
Voider air surrpu riding pit rand ;it 
Ifloats into the sky, . n P ' i : • : • p; . 

ipPF^fessura has the C^psitePP 
|f p.p Effect :on Air; Density: | 

pin-creasing ; the- ' pressure, 
increases: the density. Think of 
||vhaf happens when- you: press 
piifewh the : hand 

H>ump. The air is compressed. 
® ha: ; ; de ti£ ityi p ; f ho^ease^ppas 


of saying water is “heavier” than kerosene, we shall say 
That the density of water is more than the density of kerosene, i.e., water is 
denserthan kerosene. Now let us find the density of water. Note the mass of 
the bottle filled with water when kept on the left balance of the scale. 


Throw out the water and find the mass of the empty bottle. Subtract the 
mass of the empty bottle from the previous reading of mass of bottle water: 
what does this weight indicate? 


Now divide this mass of water with its volume. This ratio is the density of 


water. 


Density = 


Mass 


Volume 


The unit of density is found thus: 

Unit of mass 


Unit of density = 


Unit of volume 

What is the density of water? 


E.g. Grams/cubic cm 


Similarly find the density of 5 ml kerosene. 


§|!ks you ga higi^r;:|he:prfsSure: pf 

§bbo ve sea:l|^i:|iej|B^|)ref4ui;e: 
||s only abdut a huhdredthorWhfit 
^tisiatsea'IeVgl 

Iff: you : g6: high jenowigh :y<3u tyif 
||begjn feeling fhfe effects of ; lower 
|||f pressure and density. 0 ^ 0 ^- 

||\s :a ir:.: : p res | u r e : d e c rijafses 
§§3tygenoc^ 

labout 21 %; of the ifpes? ifij theajif 
§§as it! does at sea ievel. But, there 
iits less oxygen because there is 
f§bss df all of air^ gb^sxj iy 
§§he time you gatb: 1;2^|l|?0:fdet Ithe 

§§hlan at sea, level; Thiarneadd that 
ffwitheac^b 

liabout 40^6 IbssjO^gebj :fh|p:;|tf 
||be. ldwer!altitude:,:%j 


Is the density of kerosene more or less than that of water ? 


This is how we find the density of liquids . Now let us find the density of a 
solid object. 

Experiment 2: Different Masses with Same Volume 


JS 

w 


r 



Take two cubes of the same volume given in the kit. You would have studied 
how to measure volume of a cube. Note volumes of both the cubes using 
the formula. Is the volume of both cubes same ? Now measure their masses 
of different substances having same volume. Now find the density of these 
cubes by using the above formula. 


Which cube has more density ? 
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Now let us compare the density of a solid and a liquid. 

Experiment 3: Comparison of a Solid and a Liquid 


Water 


Sand 




[ Most of the air is made up of 
! nitrogen molecules N 3 with a 
: somewhat lesser amount of 
oxygen 0 2 molecules, and 
: then other molecules such 
: as water vapor..; 


: : :j!l O, 


Sp 




; AO- 


S tl) 












A £> N. 

HO . 





Molecular weights of 
different molecules : : 


= Mol. Wt. 32 j 


=;Mol.Wt 18 


W.0 


m 


Mol. Wt. 32 : 


m 


||Therefore, when a : ^iyen: 
^volume of air, which 
||contains only a certain 
H number of molecules, has 
Uses me water molecules in it 
'l(which are very light 

jthan the same volume of air 
!w i t h o u t any w a t e r 


Take two similar test tubes. Fill one with water and the other with sand to the 
same height (why?). Take them in your hand. Observe their weight which 
one is heavier? 


So the density of which substance is greater? 


Now put a pinch of sand i n the test tube filled with water. What happens ? 


Thus, it could be inferred that sand sinks in water as it is heavier than water. 
From this try to predict whether kerosene poured in water will sink or float ? 


So we can conclude that the object having more density would sink in a 
liquid having lesser density ? Let’s do an experiment. 

Experiment 4: What would float and what would sink? 


Substance 

Density in (gm/cc) 

Air 

0.0013 

Wood (oak) 

0.85 

Water 

1.00 

Ice 

0.93 

Aluminum 

2.7 

Lead 

11.3 

Gold 

19.3 

Ethanol 

0.94 

Methanol 

0.79 



Kerosene 

Water 


Take a long test tube. Fill its quarter part with water . Now add about 1 5-20 
ml of kerosene in it. Shake the test tube properly. Observe after some time. 
Which liquid is on the top ? 


We could say that liquid having more density remains at the bottom of the 
test tube compared to that having less density (which remains on the top). 
This experimental observation is one more example of the above derived 
principle. 


solid things like wax, sand, match stick, and pins etc. , and 
^ em j n test tube one after the other. Write your observations in Table 

1. 


Eureka! Eureka! 


Tablel 


In Greece. about 2200 years ago Objects floating Objects suspenaec oeiwee.. 

their lived a scientist named on kerosene water and kerosene in water 

Archimedes. Once the King of 

; Greece, asked his goldsmith to 

make a crown. The crown fvas * 

nice. But the king suspected the! 

| the gold used ’ in the crown was ' 

|impure. The king asked 

| Archimedes to find out, without |_ 

flbreaking the crown, : ; Whether 1 1 ' 

| the gold used was pure. : •< How wj || you CO mpare the density of objects floating on kerosene with 

| This set Archimedes thinking: densities of water and kerosene ? 

| He happened to go to the bath, 

| and on getting into ; '-Mi- Tub — 

|| observed that the more his body 

| sank into it the more water ran ' 

|-but;;-:<>veir . . , . 

| jumped out of the tub and rushed n ow compare the density of objects floating between water and kerosene 

1 home naked, crying repeatedly Q f water and kerosene ? 

lin Greek, : “Eureka, eureka." 

1 meaning “I have found (it). I have 

1 Archimedes made two blocks of ” * 

Similarly compare the density of objects sinking in water with that of water 

| silver He filled a large vessel with and kerosene ? 

| water ; •; ; to the very brim, and _ 

1 dropped the block of silver into — 


Objects suspended between 
water and kerosene 


Objects sinking 
In water 


How will you compare the density of objects floating on kerosene with 
densities of water and kerosene ? 


Now compare the density of objects floating between water and kerosene 
with that of water and kerosene ? 


| The amount of water that 
| overflowed was equpl in Volume 
! to f hat of the. silver block aqnkiiin 
| the vessel. Archimedes refilled 
| the vessel and dropped the 
1 block of gold into the full vessel • 

X- : ’ X x x : : X;X;:;X;.x^: :X.T: :X;Xv.; : ; : : x :-x x-..X:X 

| Not as much water overflowed 
1 because gold is more dense 
I than silver, so the same weight 
| takes up less volume . Finally, 
| Archimedes filled the vessel 
| again and dropped the crown 
| itself into the water ; ; . . ; 

| He found that: more water 
1 overflowed for the crown than for 
| the mass of gold of the same 
§ weight. : He : concluded that the 
| crown was of impure gold. Can 


* Archimedes' Principle 

All objects are found to weigh less when immersed in a liquid. It is easier to 
lift a rock in water than it is on dry land. Standing in a swimming pool, a 
child can lift up an adult. People who have weak bones or joints are 
sometimes advised to perform their exercises standing in the swimming 
pool so as to safeguard against damage to bones caused by high impact. 
This is because every liquid exerts a net upward force on all objects 
immersed in it. This upward force helps to support all or part of the weight 
of the body immersed in it. The upward force exerted by a fluid on any 
object placed in it is called buoyancy or hydrostatic upthrust. The upthrust 
is thus the weight of the displaced liquid. 

Archimedes' Principle states that any body partly or wholly immersed inj| 
liquid experiences an upthrust which is equal to the weight of the liq^il 
. displaced . 



Things you Need 


When you draw water from a well, the vessel filled with water feels lighter 
under water: when the filled vessel is taken out of the water, the vessel 
suddenly feels heavier. All objects appear to lose weight when immersed in 
a liquid. We try and understand in this chapter why this is so. 

iWeightS;; physical balance Experiment 1 : Principles of Floatation - 1 

Weigh the solid iron block in your kit with the spring balance. And weigh it 
again after you have immersed the iron block in a beaker full of water. Note 
the spring balance readings both times. 




For Each Team 


fgSpring balance, tubes, 
Isolid blocks, water, sand, 
pdifferent things of different 
||sizes, cubicaf blocks of 
Iftron, plastic blocks, 
Ipeaker; Jrahtfpp 
(wide beaker of 
fjjfrubber. stopper. 


Note for the Teacher 


Stretched Spring 
250 gm weight 





100 gm weight 


and scientifically, 
§this lesson should b e done 
pwith physical 


What is the difference in both the readings? 


(Wherever weights are 
(being measured with 
plphysicat balances , you 
Ifneed to mention the uhttibif 
/weight as gm-weight, kg- 
Ifweight.etc. . | 

S '/ ' : New Words i 

(Density | / Iff f 1 :||f|ff|| 
pUp thrust ||; |i liilll 

-Buoyancy 




The block is lighter inside the water, because the water, which makes way for 
the solid block, pushes the solid upwards. This upward force experienced 
by the iron block happens to any object in any liquid. The upward force 
exerted by a fluid (gas or liquid) on any object placed in it is called 
buoyancy or up thrust. Every liquid exerts a net upward force on all objects 
immersed in it. This upward force helps to support all or part of the weight of 
the body immersed in it. This is the reason the iron block immersed in the 
water, or a filled bucket in a well, feels lighter. Outside the water, there is no 
up thrust on the solid due to the water. 

Experiment 2 : P rinciples of Floatation - 2 

Again using the spring balance, note the weight of a plastic cube or wooden 
block. Now place the plastic cube or wooden block on the surface of a 
beaker filled with water. The object will float. Weigh the floating object again 
with the spring balance. What is the difference in the two readings of the 
spring balance? 






Whether a submarine is 
floating i; m |}| gji i|f: 
: --dep;e.nds. : b : mhth : e: ; ;;sbip:'s- 
buoyancy. Buoyariby : id 
cbht rd ! ieid ; : ; :biy:f •’ vba llast: 

l.tanks^: which . are found: 
| between the submarine's 
| in nbr ahd dutef hulls; : : i ; V : : ; i : • : 

I A submarine ’ resting" 'oft the; 
|s:urface 'has- p'o sitiye 
| buoyancy, which means; it is 
I less: i dense ; than ; th& vyateh 
| around it .arii&^ 

| ti me , the ballast tan fcs are 
| mainly f ill (of 

| To submerge, the submarine 
| m ;u s t ; . : : ; h# y : e • ; ' : : n -eg ^iliy :ie> 

| buoyancy. Vents on top of the 
| ballast tanks are opened 
| Sea water coming in through. 
| the flood ports forces- ai r out 
|the vents, and : 'the -submarine 
ibeginstosihk.i ' || 

| The submarine ballast tanks 
| now: Tilled . With sea Water bis: 
f denser than the surrounding; 
|Wa^ can be 

§bb ntrol led ; ; by ' ddlu^ting;:; -i 
!.:yy^te r Tb; iair^tibdn;;;^ ? bai 
ftahk sh; ;:S:Ub m d'rgje df : : WM 
| du&mahne : can dbt^h;hdui!ii;|; 
| buoyancy That • means ', the 
| Weig ht ; of ; the ; su bmari ne; 
| equais lhe >arpo u nt of | wafe r it; 
| displaces; 

| neither rise nor sink in this 

| lo make the submarine rise 
| again, compressed air is 

!sfmply:;BSw 

| subma/ir^ • 

| buoyancy, bddbrfibs : Ibss 

| dense than the 

|rises. . : : c::c:fp ; HV-;-; 




Stretched Spring . 
50 gm weight 


r 



0 gm weight 


When an object floats on water its weight would be zero. This is because the 
upward force or up thrust acting on it is equal to its downward acting weight. 
Remember the downward acting weight is due to the force of attraction of 
the earth. If the up thrust were more than the weight of the object, what would 
happen to the object? 


From the above two experiments, we can derive the principles of floating 
objects (or why things float): 

Every liquid exerts a net upward force on all objects immersed in it. This 
upward force helps to support all or part of the weight of the body 
immersed in it and reduces the weight of the body. (Experiment!) 

For an object to float on a liquid the up thrust must be equal to the 
weight of the object. Its weight will be therefore zero when floating. 
(Experiment 2) 

When any object is immersed or floats on water (or liquid), some of the 
water is displaced (or moves up, or spills over, to make space for the 
object). 

What is the relationship between the weight of the water displaced and the 
weight of the solid object? That is what our next experiment will explore. 

Experiment 3: Principles of Floatation - 3 





Take the graduated beaker from your kit. Using atwo-pan physical balance, 
balance the empty beaker with some sand on the other pan. Now take the 
transfer vessel (the one with the protruding pout) from the kit. Keep it on a 
level surface. Place a graduated beaker (see picture) next to the spout of the 
transfer vessel. Fill the transfer vessel abnostfothe brim such that any slight 
displacement of the water surface awl resuftin the water flowing out of the 
pout. When thewaterswtace ul l l i Bfcarofa r a e sse l is stable, and no water is 
dripping out of its spout, place aptaaBc'cdie on the surface of the water. 
Water will get efepfaoed thro u gh mn U fc ofie transfer vessel . Collect it in 
the empty 







ffieTbeaker with the water collected in the same pan of the 
Balance as before. And the plastic cube in the other pan the one with : 
on it. Do the pans balance? 




Does it mean that the weight of the plastic cube is equal to the weight of the 
water displaced by it? 


Take a small test tube. Fill a 
third of the test tube with 
id. Fill a bigger test tube 
ith water almost completely. 
>lace the small test tube in 
bigger one. Make a mark 
at the level up to which the 
f^maller test tube sinks. Next 
§jtake out the small test tube 
pend place it in a bigger test 
§|ube filled with saltwater This 
Itime around note the level up 
which the smaller tube 
ibihkSi::XiX:::|Elt : i:X 

the small tube sink to a 
greater depth or less in salt 

|s the density of saltwater 
greater or less than that of 
prdiharyvvat^ 

Compared to its level in water, 
a floating object sink, 
in a liquid of higher 
density (than water)? 


Repeat this experiment with other objects that float on water. For instance a 
plastic bottle, apiece of wax, an empty steel katori, an empty injection bottle 
closed with rubber stopper, a piece of wood, etc. Note your readings in the 
table below. 

Table 1 


Number 

Name the body which 
float on the water 

Weight of the floating 
body 

Weight of the water 
displaced by the body 
while floating 



























In every case above, is the weight of the body equal to the weight of the 
water displaced by it? 


What special property of a floating body does the above experiment 
indicate? 


Let us move on to understand something about bodies that sink in liquids. 


A piece of solid iron ball will 2 

pink in water This is because 
§ihe weight of the solid iron 
Igpiece ; is : greater; than the 
Jj/veight of the water displaced 


a ship made of steel (or 
floats in water because 
||ts weight is equal to the 
llweightof the waterdisplaced. 


Number 

Name of the body 
that sinks in water 

Weight of the body 

Weight of the water 
displaced by the 
immersed body 
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is the weight of the water displaced equal to the weight of 


Water ^ Is the weight of the immersed body greater or less than the weight of the 
water dis P laced by it? 



You may have observed that bodies, which float, also sink in some 
circumstances. Let us study about these. 

Experiment 5: Floating, Sinking and Shape of the Body 



'wBpI* J 

Irriiked i h i“pura| feeap bb 

j pil^ 

factomfetd r. wiit PiPke a ^ 

llp^rn^r Take a l' d > made of some metal, say of a used soft drink bottle. Fill a bucket 
g : -i : with water. Gently place the lid on the water surface as shown in the picture. 
Does the lid float? 

^alrndsthaif wth: ^diland 

P*°PP® !!: *^®- ; ; a Now change the shape of the lid by pulling it in so that it becomes almost 
Iglass tube (piping), open spherical. And again place the body in the same way on the water surface. 
m Does the lid float now? 


lEnstife that ^ouitlB crb of 

lbd : ^gi£^ : Would the weight of the water displaced be more, or less, than the weight of 
|out of ihetest tube stopper th ® lid? 

Iffiacie it;ja|| Iriside jarppbleit 

What would be the relationship between the weight of the lid while floating 
crriJidf:::th^rLii|dj|pi|i|g and the weight of the water displaced by it? 
sticks but of the /water Your 

lactometeris;r^dy : ,-\: : ;;f;’:>: ; :; ' “ 


^u cah measure : the After the shape of the lid is changed, what would be the relationship 
Amount bf ^afbr in&eii iri between the weight of the changed shape of the lid and the weight of the 
the mHk jtt^ water displaced by it? 

Does the volume of the water and therefore the weight displaced, change 
with the shape of the object floating or sinking? 
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i^^^iSfsinks in water but a ship made of iron floats. What could be 
the reason? 



Let us recollect the various principles of floating and sinking of bodies. 


| v : ^:SV:biy : 

A; body i n air -also 
i.m tipthrusl: :iyv ; : ^h-!: : ^rn<iun| 
[equal :to the : Weight of the ;air| 

I displaced ; i ft W. 

! teli u m : f led: ; 

| upthrust ei^eeds the wei^htbf : 
|lhe . balloph arid : its ■ ; contents;;: 

| This: is why: theiballoan: rieesi in 
| iairand needs tbibejfetNered- py:j 

^ fwBl 

|;p irdvides : ; it he: e epssary : 
|addi^^ :tb : : 

^ maint^ 

... Tn i • ;t'he i • caise i i 
| sighificantly : : higher i densities: 
Ithafttftat of air, there is ^till yan?: 
I: Upward ; bppyantto^ ; 

i by ' the : iai r displaced:: A : t^dyi ; 
I i v^idhed in ; d*r tprefoire yfel#; 
| ia-- smaller reading i than : ; : when:- 
| ; we ig he d in i \^g ud rh;. '[% he 
f :ahiount:by ; Whi^ 

| ; air is inaccurate: depends upon; : 
| -the densityofthe bpdyrelative: 
I tp ai r i : i j : : : % ; : i K 'i i 

: : ; i;; : 

| ;pah you hoW isay: vvhy dipoop 
§ i : vvhen -it. iitiislpk^iftr^i 

I vvheh.:: ; it ; ■ i fills ;: floats oh vthe; ■ 
|;surface ofthehotc^l,?,^; • :.-: ; x 

i - i •: H Moire i i : ii : ; 

iJ^orrriaLiJy |:ia ; 

| air ;does ;: ;npt shpo|id^ •butpftp;;: 


| Density : i j$fH : heti urp^igds ^ : 

!-i Q io.dQ.f ©1:3^1^!= 

§ air is 0. 125 gm/cc : ■ j Can : you 
| now say why? ; • • ; : i : ; i : ; ;: : : ri : 


Density = Mass 
Volume 

Unit of Density = Unit of Mass 
Unit of Volume 


Eg. Gm/cc 


Let density of liquid=B 

Let density of solid (which is not hollow anywhere inside) = A 



A<B 


A = B 


A>B 


cr 

C7=’ 


We have learnt the following principles of floating (some of them are in effect 
mean the same) . They all follow from Archimedes’ Principle - think how? 

<r When a body floats on a liquid, then its net weight is zero because the 
downward acting force due to the weight of the body is equal to the upward 
thrustof the liquid displaced. 

The weightof a floating body is equal to the weight of the liquid displaced. 

The weight of the liquid displaced by a floating object is equal to the upward 
thrust experienced by the body. 

O- When the weight of the body is greater than the upward thrust, then the body 
sinks in the liquid. 

cr The weight of the immersed body is less than its weight in air. The difference is 
equal to the up thrust on the body. 

<r when a body floats in a liquid of higher density, the volume of the heavier liquid 
displaced is less than what it would have displaced in a lighter liquid. This is the 
basis of the working of a lacto-meter. 


A question , 

A block of wood easily floats on water when on the Earth. If the same block of 

wood were taken to the Moon, would it float on water? 









Things you Need Light rays get reflected from surfaces. They are also transmitted through 

any transparent object or medium. That is why we are able to see through 
Group transparent objects most times. 


^Transparent glass, water, 
|penci;l; glass slab, mirror, 
Jpaper, Convex lens, §||;§ 
fconcave lens, candle, 


Make a list of transparent objects you know of: 


Note for the Teacher 


§KspusS: ; differences 

IbetweenjintHe real and These transparent objects are made of solids, liquids and gases. Whenever 
|virtuial jrnageyvith children, a ray of light passes through a transparent medium, it changes its direction. 
|AlMjdiieiise why we don’t Let us perform an experiment to find out how does this happen. 

|get fheitrnage of the object . . # 

IplabedlettljiJfocus. ' ;; Ex P er * ment 1 ’ A Bent ” ** enc ^ \k 


NewWords 


pefnac^ohf:|li:I;|H^: 

|Ref factid ; ray> W0t 

1 ^ - T -i' ; h 

|Raref medlym : • 

IfCopyex lens ;; ; ; ; ; 
pbhcaveyfis" 
gOptjcal ceniter: : 
f Principal focus: 
•Center of curvature 
§ Principal axis 
||i^i;:iept|:l|l:ll;:l||: 
iRadius of curvature 




|Virtual 

IReal 


Take a glass. Fill it with water to three quarters. Place a pencil in it with the 
pencil resting one side of the glass. View this pencil near the level of the 
water from the side of the glass. How does the pencil look near the surface 
of the water? 


Light changes its direction while travelling from one medium to another in 
the same manner. Let us perform another experiment get the proof of this 
process. 

Experiment 2: Refraction 

Take the glass slab given in the kit. Place it on a white paper and mark the 
sides of the slab with pencil. Lablethe four corners as ABCD. 

You learned to make a paper slit in Class 6. Refer to the screen and make a 
slit in the same way. 


.---Z-Z-Xi 
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Ifmag nifying lens (convex 
liens) with an injection 
||bottle filled with water. Now 
Iffocus sun’s rays on this 
^magnifying lens with" the 
IJhelp. of slit you made. Gh 
lithe other side of the bottle 
lean you see these rays 
Imeeting at a point? This is 
||the focus . : : of your lens 
Ifmade out of the injection 
ibottle. So now can you say 
iwhat is ihe focal length of 
||yourlens? 


;|ni ;Sfe|^€lR r Vnedium does a ray of light make a smaller angle with the 
perpendicular as it is nearer to it? 


When a ray of light enters a denser medium from a rarer (less dense) 
medium, it bends (refracts) towards the perpendicular. When it enters 
the rarer medium from the denser medium, it bends away (refracts 
away) from the perpendicular. This behaviour of light is called 
refraction of light. 

You know by now why does a pencil standing in the glass of water looks 
bent? You have handled a simple lens earlier. How is the surface of a lens to 
look at? 


The magnifying lens is called a convex lens in the language of science. Rays 
of light are also refracted from the convex lens. Let us perform experiments 
with the convex lens. Before that we need to find out some of the facts about 
the convex lens. Look at the given picture carefully. 


Ml 


O 

Pol t 


N 


If we draw a line segment MN through the center points of the both curved 
surfaces of a lens, the midpoint O of the line segment MN is the Pole of the 
lens. 

Experiment 3: Burn the Paper with a Lens! 


Stand outside in the sunlight with black coloured paper and a lens. Allow 
sun’s rays to pass from a lens and fall on the black paper placed on the 
ground. What do you see on the black paper? 



Now move the lens forward and back. You will see the rays getting 
concentrated on the black paper in form of a bright spot. 

What is the intensity of the spot of the light? Bright or dull? 


Do you see the sun’s rays are getting concentrated, that is focussed, at this 
one spot? 


aid amsnui mom *sua| aig jo snooj aig s; m6i| jo ^ 




of light is the focus of the lens. Now measure the 


IIP* 


distance from the lens to this bright spot. Note it down in the book. 


The distance from the pole of the lens to the focus of the lens is 
called the focal length of the lens. 

What is the focal length of your lens? 


Telescope L e t g S now perform this very experiment with a differen^method. 

iwe all enjoy watching the Experiment 4: Focussing Sun’s Rays 
■stars at night, A telescope ^ 


|n greater detail. 
|convex lenses of different 
ppial ^ : :;fch|itHi;sarp|iai^f:||i 
®make a telescope. Here, 
the stars are the object for 
Viewing through the 
Convex lens. The convex 
fens towards the stars is 
palled the objective lens 
|which has a longer focal 
length. The convex lens 
through which we observe 
the stars is called the eye 
piece which has a shorter 
focal length. If the parallel 
|ays coming from the 
^distant object fall on the 
:onvex lens, where and 
^ low will be the image be 
ffformed? This image acts 




L__ 

Y 




1 i 

J 

l 

Pole < 1 

* — 


i 

r 1/ 



You have learned to make a slit from a cardboard. Make three parallel slits in 
the cardboard as shown in the picture. Fix the convex lens on a stand you 
have prepared. Take this arrangement of a lens and slits in the sunlight. 
Allow the parallel rays of the sun through the slit to fall on the lens. Do you 
seethe rays meeting at a particular point after coming out of the other side of 
the lens? 


What will you call this point? 


Measure the distance of the above point from the lens. What is this distance 
called? 


v££ 

jias 


llpiece and is at a shorter 
Idistance than the focal 


The image of an object at infinite distance from the lens is obtained at 


|so we get a virtual image, Now we shall place an object at twice the distance of focal length and try to 
| obtai n an i mage . 

Experiment 5: Obtain an Image-1 
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nn a stand. Place a candle at a distance that is twice its 
i:? focal length - on one side of the convex lens. What is the distance between 
the lens and the candle? 


The distance between the object and the lens is called object distance. 

Now try to get the image of the candle on a plane paper on the other side of 
the lens. How is this image? Smaller, larger or of the same size of the 
candle? Is this image straight or inverted? 


Mal^b|jlbte^^pa; 


What is the distance between a convex lens and the image? 


|laKe:;tvyb PVC pipes of 
Indifferent diameter so that 
|bhe: : gppei ; 'iah^ 

Into: ■ : : jibbtfreT ; ; ::tvird 

flconvex lenses of. different 
Ifocal length. Fix the convex 
liens with the longer focal 
|length to ther^ipe: with the 
|larger diameter, This isithie 

Heleseope f | ii Which ; we':; will 
Iplace towards the object. 

Ipipe with sphaller: diameter. 
Iff ix the convex lens: vvith tjhe 
Ifsiorter focal leng|H.;:ThM is 
lyour eye piece and; this will 

|as shown : in the picture, 
Igently:; slide T the; smdfler 
ipipe ihsidethe leiig[er ; j^pe. 
|Novy your telescope h is 


The distance between a lens and an image is called image distance. 

In this experiment do you get image distance and object distance almost 
same? 


Twice the distance of the focal length of a lens is called its center of 
curvature. 

You remember your curved mirrors from Class 6. Look at the given picture 
carefully. 


Center of 

r$\ 

Center of 

Poll 

Curvature 2F j 

1 o_L 

?.L.Cu.rvaturfi 1 

°l 


i Raldius of 1 

\ Curvature 

V 


||NdW observe the distant 
io : bj e cts iohi:’: ■ 1 :r |f bit 

gfteles cope. As; far as 
•^possible, use objective of 
ffhigher focal length and eye 
ffpiece of shorter focal 
Iflength for maki ng a better 



If an imaginary circle is drawn, with the curved surface of a convex lens as 
the arc of such a circle, then the center of such a circle is called center of 
curvature of the convex lens. The distance between the pole of the lens 
and center of curvature is called the radius of curvature. This radius of 
curvature is double the focal length. 

Circle the right choice from below: 

1 . At which point do we place the candle in this experiment? 

(A) Pole O 

(B) Focus F 

(C) Center of curvature (2F) 

2. At which point do we get an image on the other side of the lens in 
this experiment? 

(A) Pole O 

(B) Focus F 

(C) Center of curvature (2F) 

Now let us try to keep an object between the focus and center of curvature of 
a convex lens and obtain an image. 



Compound Microscope Fix a lens on a stand. Place a candle on one side of the lens between the 

focus and center of curvature. How far is the focus of your lens from it s 
: ;\:W pole? I. E. What is the focal length of your lens? 


What is the distance between the center of curvature of your lens and it’s 

pole? I. E. What is the radius of curvature of your lens? 



The Construction of the 
jmpound microscope is 

lisimilar 


tiiTiiiiiiiii 

gobjective is of shorter focal 
pength and eye piece is of 
Itonger focal length' The 
llobject is placed between 
lithe focus and:: ce nter ; of 

||.e., the object is placed at 
|la distance which is more 
pham the focal length; and 
fpess than : the | radiushof 
Curvature, ■ ; , :■ 

||So now guess how and 
jgwh'ere would the image of 
ithe objective be formed. 

|§This image becomes the 
^object forthe eyepiece;;^ II 

§This object is at a lesser 
^distance than the focal 
pength but : between ;the 
Iffocus and the pole of the 
||eye piece. On observing 
| stfrom the other side of -ithe 
ileye piece, The | image 
Ifformed by the objective 
||appears to be larger, yirfoai 
| and clear. 


We have to place a candle at a distance more than focus and less than 
radius of curvature. Now try to obtain the image on the other side of the lens 
on a plane paper. How is this image? Smaller, Larger or same as the candle? 
Is it erect or inverted? 


How much is the image distance in this experiment? 


Is this image distance more than the center of curvature? 


Now we will place an object beyond the radius of curvature of a convex lens 
and try to obtain an image. 


Experiment 7 : Obtain an Image - 3 



Fix a convex lens on a stand. Place a candle beyond the center of curvature 
on one side of a lens. Now try to obtain the image on the other side of the 
lens on a plane paper. How is this image? Smaller, Larger or same as the 
candle? Is it erect or inverted? 


81 



Is the image distance more than the radius of curvature or less than the focal 
length? 


More on Lens 


•! -i::-:,.- -x--; 


|Now ...you ; : that on 

joth sjdes Qf jany Jens are 
jr^en|i:fdijii-;i|i:||htir 
jf curvature. thus the lens 
two foci and two 
centers of curvature. The 
ffmaginary line passing 
Ifthrough the : focus, center 
lo.f c 

50th sides of the lens is 
ailed principal axis. The 
fjight rays parallel to the 
f principal axis get refracted 
prom the lens and pass 
ffthrough the focus on the 
lother side of the lens. The 
Ifrays passing through the 
"focus on one side of the 
pens get refracted and 
ffbecome parallel to the 
principal axis on the other 


Now on the basis of the observations of experiment 3, 4, 5,6 and 7 fill the 
information in the following table. 

Table 1 : Convex Lens and its Images 


No. 

Position of an object 

Position of an image 

Nature of the image 

1 . 

At Infinite distance 



2. 

At the center of 
curvature 



3. 

Between center of 
curvature and focus 



4. 

Far from radius of 
curvature 



5. 

At focus 




We did many experiments with convex lens. Now observe the picture given 
below. 


Center/bf 
Curvature 2F 


Center of 
2F Curvature 



Pole 


This type of lens is called the concave lens, which is curved inwards from 
both the sides. Take the concave lens given in your kit. Touch and feel its 
surface. Come, now let’s do an experiment with the concave lens. 



Take again the three slits from Experiment 4. Fix the concave lens on the 
stand and put it on a plane paper on the floor. As shown in the picture draw 
line segment AB from the lens. Now with the help of slit allow the parallel 
rays to fall on the concave mirror. Now observe the rays coming out from the 
other side of the lens. Do they go away, that is diverge, from each other? 







on these rays which are going away from each other Now 
|S lraw segment EF, GH.and MN respectively by joining the two dots of eqgh 
ray. Now extend these three segments on other side o\ AB friesy meek a 
some point. This is the focus of your concave lens. What is the focal length of 
your lens? 


jAt times: ; due to loss qf 

pphhpllliiiiillll® 
^hin^ Sucl^ eye js bajli^d 


Eye 

A human eye is shown in the following picture. It is similar to a camera. On 
one side there is a lens which acts as a convex lens and on other side there 
is a retina which acts as a sensitive screen. In front of lens there is a 
transparent layer called cornea. Behind the cornea there is a small opening 
or aperture called pupil which controls the amount of light entering the eye. 
Behind the pupil, the lens is held in position with the help of muscles. The 
space between the lens and the pupil as well as the space between the lens 
and the retina is filled with the transparent fluid. 

^he eye whose: lens canript 

[become thick as per need Retina 

cannot see near objects 
(clearly. Such a defect is 
leaded far sightedness or 
long sight. In the person 
|having this defect, the 
image of the nearby object 
|s formed behind the retina 
frather than on the retina. 
iFor correcting this defect, 

lone has to wear spectacles ra y S f rom the object get reflected and fall on the lens. Here they 


m 



fwith convex lenses 
required focal length. 

|§The eye whose lens cannot 
(become thin as per the 
[need, cannot see distant 
:ilii|||[:in : :[::fh| 
(person having this defect; 
balled near sightedness, 
for short sight, the image 
is formed in front of retina 
instead of falling on the 
iretina. 

(For correcting this defect, 


1: 

mi- 

m 

i 


undergo refraction and get focussed on the retina. To get a sharp image, 
the lens can be made thicker or thinner with help of muscles attached to it. 


iiM 

Ireqiuired focal lengthy 


of 





For Every Team 


|Bulbs, : bulb holders, and 
jjcells two of each; six wire 

|compass. ; 

§§ ■ Note for the Teacher 

Iflake special precautions 
llwhite doing experiments in 
|§e I e c f r o m a g n e t i S rfi 
| (mag netism caused by 
f|etectric currents). ; 

1: New Words 


IfElectromagnbtism, static 


In Class 5 and Class 6, we studied many interesting things about electricity. 
In Class 6, we became familiar with series and parallel circuits. Let us revise 

toe w 

a little. 


Picture of Circuit 1 


Picture of Circuit 2 



In the diagrams below, bulbs in which circuit are in parallel and in which one 
are they connected in series. 


In which kind of connection, do the bulbs burn brighter? 

Experiment 1 : Cells in Series 

Take a bulb and two cells. Connect them as shown below. Make a note of the 
brightness of the bulb when connected. This way o connecting the cells is 
called aseries connection of the cells. 


^|-»h 


Picture of Circuit 3 

When the positive of a ceil is connected to the negative of a second cell, 
then they are said to be connected in series. 

Experiment2: Cells in Parallel 

Again, take a bulb and two cells. Connect them as shown in the diagram 
below. Make a mental note of the brightness of the bulb when connected. 


Or 




Plrfcii mi Circuit 4 







of one cell is connected to the positive of a second 
^'ceil, and at the same time, when the negative of the first cell is 
connected to the negative of the second cell, then the two cells are said 
to be connected in parallel. 

From Experiments 1 and 2, can you say which kind of connection of the 
cells, was the bulb burning brighter? 


Experiment 3: Parallel and Series Cell Connections 

Connecting Cells in You are given below several circuit diagrams. Can you say in which 

diagram are the cells are connected in parallel and in which are they in 
the above circuit series connection? 

f iarrs K ? ? 

jjpositive ends of the two 

bells are connected to I 1| — 1| 1 1 i||i 

each other. In effect this; Is Picture of Circuit 5 Picture of Circuit 6 

|he :satn© ; :::eii|he; ipiUltel 

x connection shown in the fi W W 

*14. Can you see how? 1 | il 


Picture of Circuit 6 




Experiment 4: What Kind of Circuit is Preferred? 

Look at the circuit diagrams below carefully. As shown, connect two cells 
and two bulbs. m m 


I 1 | — «| 1 I 1 

Picture of Circuit 9 Picture of Circuit 10 

In diagrams 9 and 1 0, how are the bulbs connected? 


In diagram 9, how are the cells connected? 


In diagram 10, how are the cells connected? 


Consider connections given in circuit diagrams 9 and 10: in which one 
do the bulbs emit brighter light? 
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Picture of 
Circuit 1 1 


flL 



1 

I-* 

— 


f! 


n 

■ 


■! 
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Picture of 
Circuit 12 


How is “Static Electricity” ,n diagrams 1 1 and 12, how are the bulbs connected? 
^Produced?; : Si; : 



jjgStatic electricity is produced — — 

hen one object takes 
|negative charges from another In diagram 12, how are the cells connected? 
fobject. For example, rub a 

plastic comb with your dry hair — 

ion your head. And take the 

Icomb near a light-weight Consider connections given in circuit diagrams 1 1 and 12: in which one 
paper The paper will jump and do the bulbs emit brighter light? 


In diagram 1 1 , how are the cells connected? 


Static electricity Is created 
when an object gives up or 


What can you conclude from the above experiments? How do cells need to 


^electrons. Rubbing hair i (or 
Nool) over something made of 
^plastic gives that object a 
positive charge which wifi 
^attract any object with a lesser 
'charge. Hie wool gives up 
electrons to the plastic. This 
kind of charge is called "static" 
because it is not moving along 
a wire or other conductor (but 
in reality even static electricity 
has to move! We will discuss 
this in later classes.}. WKsM 


Picture of 
Circuit 9 


w a 


ll ll 


ll ll 


Picture of 
Circuit 11 


In diagrams9and 1 1 , how are the cells connected? 


In diagram 9, how are the bulbs connected? 


fAnother way to “see" static In diagram 1 1 , how are the bulbs connected? 

|electricity working: Rub a 

fballoon on a wool sweater The — 

jfballoon collects negative 

felectrical charges on its Consider connections given in circuit diagrams 9 and 11: in which one 
§surface and the wool collects do the bulbs emit brighter light? 

Ipositive charges. You can then 
fstick the balloon to the wall, 
iwhich does not have an excess 
|of either charge. The balloon 
Jwill also stick to the wool, 
falthough the charges may 
|ump back to the original 
Immaterial in a short time. : 


Picture of 
Circuit 10 



Picture of 
Circuit 12 






rtfi and 12, how are the cells connected? 


In diagrams 10 and 12, how are the bulbs connected? 



xJWKaiypu rteed: 



||a hard rubber or plastic 


ftcomb, or a balloon, a sink 
fandawatertap. 


*x 


§1 tli rn on the tap so 
fthe water ; ru ns out in a 


Ismail, steady stream, less 
ihan half a cm thick. : 


2.Charge the comb by 
|running it through long, dry 
|halr several times or rub it 
fvigorousfy on a sweater. ; ; ; ■ 

p. Slowly bring the comb 
fnear the water and watch 
fthe water 'bend." 

$4. 


This experiment- can 
be done with a 
alloon. 


|What happened: The 
fneutral water was attracted 
fto the charged comb, and 
Imoved towards it. 


I 






Consider connections given in circuit diagrams 10 and 12: in which one 
does the bulb burn brighter? 


What can you concludefrom the above experiments? How do bulbs need to 
be connected so as to have brighter light? 


Consider connections given in circuit diagrams in 9, 10, 1 1 and 12: which 
gives brightest light? 


How are the cells/bulbs connected in the circuit that gives off the brightest 
light? 


Of all circuits using two cells and two bulbs, the brightest light is obtained by 
connecting bulbs in and cells in . 

Of all circuits using two cells and two bulbs, the brightest light is obtained by 
connecting bulbs in and cells in . 

Electromagnetism 

In Class 5 and Class 6 you did many experiments involving electricity and 
magnets. You will be astonished to know that electricity and magnetism are 
intimately connected. We will not be able to completely explain these 
connections in this class; but we will try and understand some interesting 
results because of this relation between electricity and magnetism. 

A flowing electric current results in magnetic effects; in fact behaves like a 
magnet. This fact was discovered almost 200 years ago - in 1 81 9 actually - 
by a Danish scientist called Oersted. We will do below the path-breaking 
experiment Oersted did. 

In Class 6, you did an experiment on chemical electroplating and you learnt 
that electroplating is a result of electric current that flows in the same 
direction as the copper ions: that is from the positive to the negative of the 
cell. 

Experiment 5: Oersted's Experiment -1 

Take a magnetic compass and keep it on a level surface. Build a circuit as 
shown in the picture below. 






Keep the segment AB of the wire in the North-South direction such that the wire 
passes over the compass and coincides with the needle. Complete the circuit 
with the wire segment AB in this position. Show the direction of current flow in 
the picture by drawing an arrow in the picture above. Did you observe any effect 
on the direction of the needle of the compass when the current started flowing? 
In which direction did the north pole of the needle move? 


Trythisexperiment! I 



||Ru b i^ilast!^; Mplile©; $irii 

jth|f|arrM 

IIP:; 



|pblf|lia|:|iil!|i|gli 

imbalance. : : : :l|l<e; ; 

W- ■ 


•ivX : : ’ 




While noting your observations, remember that the direction of the current flow 
is from the positive to the negative end of the cell. Now reverse the cell 
connections and repeatthe above experiment. 


Again point out the direction of current flow by drawing an arrow in the picture 
above. Did you observe any effect on the needle once the circuit was 
completed? In which direction did the north pole of the needle move this time 
around? 



Again restore the connections of the cell to its previous position but this time the 
compass is placed overthe wire (as shown in the picture below). 



Point out the direction of current flow by drawing an arrow in the picture above. 
Did you observe any effect on the needle once the circuit was restored to its 
previous position? In which direction did the north pole of the needle move this 
time? 


Do the reversing cell connections procedure once again (connection should be 
like in picture below with compass placed overthe wire). 



Again point out the direction of current flow by drawing an arrow in the picture 
above. Did you observe any effect on the needle once Ihe cel connections were 
again reversed? In which direction did the north pole of ttie needle move this 
time? 


Write yourobservations in Table 1 below. 




Direction of Current 
Flow in Wire Segment 
AB 

Wire Segment AB 
Above or Below the 
Compass? 

Direction of Movement 
of the Magnetic 

Needle 

North to South 

Above 


South to North 

Above 


North to South 

Below 


South to North 

Below 



Try and answer the following questions on the basis of what you have entered in 
the Table. 

When wire AB is above the compass needle and the current flows from North to 
South, towards what direction does the North Pole end of the compass needle 
turn? 


When wire AB is above the compass needle and the current flows from South to 
North, towards what direction does the North Pole end of the compass needle 
turn? 


When wire AB is below the compass needle and the current flows from North to 
South, towards what direction does the North Pole end of the compass needle 
turn? 


When wire AB is below the compass needle and the current flows from South to 
North, towards what direction does the North Pole end of the compass needle 
turn? 


You of course know that the magnetic compass uses a magnetized needle. 
Therefore if any other magnet is brought near the needle there is sharp 
movement of the needle. In the above experiments, you have seen that the 
direction of the compass needle moves similarly on the flow of the current. Can 
we therefore say thata wire carrying an electric current behaves like a magnet? 


Right Hand Rule 

It must be fairly clear to you by now that a flowing electric current results in the 
wire having magnetic properties and the direction of the compass needle is 
affected just like when any magnet is brought near it. The right hand rule gives in 
what direction would the needle swerve under different circumstances. 






Building an Electromagnet 

m 


It i$ fairly easy to build an 
electromagnet. Afl you need 
to do is wrap some insulated 
. .copper wire around an iron 
pcore.. If yo u attach a battery; to 
fpie wire,- an; electric current 
;:twill begin to flow and the iron 
Ifeo re Wjrf;i;;;;b e c o m e 
gmagnetized;j When the 
flbattery is. disconnected, the 
If ro n core: vy ill lose its 
^magnetism. i : : 

intake a strip of paper 7-8 cm 
fffwide and 20 cm long. Spread 
||some sticking gum on one 
Ifside of the paper strip. Keep 

Ijwrap the paper around a 
iipencil. Take out the ; peiicii 
pgently. Let thd gtim; etc. on 
||he paper dry out; |§|| 

riSee that the circular spirals 
!§do not sit on each other. Now 
■ insert a long nail inside this 
■^paper-wire cylinder”, Now 
Iftake a 4 meter tohg wire. 
IfWrap the wire neatly arbund 
.'the dried paper cylinder with 
lithe nail in it m about a 100 
Iftimes around as shown in the 
•picture. Join this paper-wire- 
f|najl cylinder as part of the 
ifcircuit. Place some pins 
nearby. Complete the circuit. 
iiWhen electricity flows; in the 
ffwrre, a magnetic; field is 
created around the paper- 
■fwire cylinder, 

||cah you guess 
§fto the pins? 


wire from positive towards the negative side, the magnetic needle moves in 
the direction indicated by the thumb of the right hand. Please ensure that 
when the wire is above the compass needle, your palm too is above the 
compass needle; and when the wire is below the compass needle, your 
palm too is below the compass needle (see picture above). 

Check out the validity of this rule by actually testing it. 

Experiment 6: Oersted's Experiment - 2 

Set. up the above experiment again. Make a u-shape of the wire as shown 
below. Keep the u-shaped wire on the compass. And complete the circuit 
as before. 



Show the direction of current flow in the diagram by appropriate arrows. Is 
there any effect of the current on the needle? If the needle did move, in 
which direction did the North Pole of the needle move? 


Repeat the above experiment but now keep the u-shaped wire below the 
compass. And complete the circuit as before. 



Show the direction of current flow in the diagram by appropriate arrows. Is 
there any effect of the current on the needle? If the needle did move, in 
which direction did the North Pole of the needle move? 


Repeat the above experiment but now keep the part of the u-shaped wire 
below the compass and part above (see picture below). And complete the 
circuit as before. 



Again show the direction of current flow in the diagram by appropriate 
arrows. Is there any effect of the current on the needle? If the needle did 
move, in which direction did the North Pole of the needle move? 



We learned so far the science of how things around us function. Over the 
^Scissors, Bottles, iodine years, humans discovered the science of living and non living things. We 
^ f | j;; ; r; wi || | e a rn in this chapter how the body and systems of human beings work. 

& : : i- N Elf® K ^ : Can you write the functions of the following parts of the body? What do they 
solution° wheat flour, wateTa do and how do they help us in our day to day lives? 
glass with a hole, empty refill, ^ 

two- holed cork, : 2 glass 

^ ar ’ 

iiSre jar: : : : 

M<; Hand : 

i ;i : 1 : i ; i : : 

;|||:;1||1| Leg: 
iillli Brain: 

M : 'llllll£ Stomach: 


Oesophagus 

Stomach 

Intestines 


(R^sprator£:s|s||i):: 


ftirsac: 


Circulatory system 
Redbbod ceils 
White bbod cells 


Vena cava 
Pulmonary 


i(*itrt^f;iol6 ; 
in 

iu ncie::s-s:;:;:il:: : : si 

je: : i ; : 

Excretory system 
'Sidney 


Heart: 

Lungs: 

Ribs: 

Nose: 

Eye: 

Brain: 

Hand: 

Mouth: 

Tongue: 

Is any part more important than the other? 
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now find out what happens to the food once it is taken into the mouth. 
* ■ Le us try and find out with this activity. 

f||§|§ 

Experiment 1 : Digestion of Food in Mouth 


Saliva 


Iodine 


Kidneys 

§§Urinary bladdpb 
^Ureter 

IN ervous Sy stern %% 
iCerebrum : 

||C erebel lum p ■ : ; - : X;§ : 

IfMedulla oblongata 

wmrnmmimimMm 

11 Use u laf. sy sterte: - || . || 
ISkeletal system ' ||||||| 

|§ Ri bcage ; : : 

llVertebral column ' . 

f|Sternum . % ■ ; llXXXX: . 

v-^ ^ : =' E p4-sv : i===^ :X.‘ ■ -X'-i 

§||fayjbj§i:| 

iPelvic bone 
IfFemur 

iTibia and fibula 
iPatelta 

§§Humerus ; ||lf;f| 

ffRadius and ulna ; ; I ; ■ ■ ' ■ 

Iwrist : 

||Carpels : X,! p. .. /V ’ ; 

ffMetacarpels x 
||Phallanges 
iffJoint ; 



Wheat flour 




1 2 



1 2 




Take two empty injection bottles, add a pinch of wheat flour in each. Fill one- 
fourth of each of the bottles with water and shake properly. Label one bottle 
as A and other as B. Now start adding saliva to bottle A till it is half full. Now 
close both the bottles with a cork and shake vigorously. Keep them for half- 
an-hour. Now add 2-3 drops of iodine solution to both the bottles and shake 
well. 


Which of the bottles shows dark blue or black colour? 


From this observation can you tell which nutrient is present in wheat flour? 


Which bottle does not show dark blue or black colour? 


From this observation, do you think the starch present in wheat flour has 
disappeared? 


Besides wheat flour and water, what else, did we add to bottle A? 


When the saliva mixes with food, the starch present in the food is digested 
and it is converted into simple sugar like glucose. Thus, we see that the 
digestion of the food begins in the mouth once it mixes with saliva. It is this 
conversion of starch to sugar which makes the food taste sweeter. 

All the organs which take part in digestion of food together form digestive 
system. Come, let us do an interesting activity to identify the parts of 
digestive system. 

On page 95, you are given a human figure, with functions of different 
digestive organs. The different parts of digestive system are given on page 
97. 
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.V'Wl . •; ;W- ::: > study each organ ana its Tuncuon ai 
tT^** ' questions. Name all the organs of the digestive system 


Write the functions of tongue and teeth . 





What is the function of the food pipe? 


Whathappenstothetoodinstomach? 





fnibbling, cutting),4 are 

§ canines {usM Sometimes after a meal, we get burps that leave a sour taste in the mouth; do 

you why? 

||i|i j|i|; 


Ifhe fcpd welcphsu 


s 

| Write the functions of liver, pancreas and gall bladder 


f§used fdri: 

: energy to the body. 

!! What happens to food in the small intestine? 



| (3) For iHe|3iatr ; piiit 


ieells. 


What happens to food in the large intestine? 


carries : jtiitd smal i i ntestine. Here, bile breaks down ^ 

pdiiuijMldf WMM 

P$hci®a^ produces : pandireactic 

r^jsrytl^y. i i : r-.; ; : • • : >; - ; - ; = ;i': - i ; ; V ' 
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§§p : '' Mouth/Teeth 

inside the mouth food is cut into 
small pieces by the teeth and the 
mixing of saliva with the food 
makes it moist and soft. 


Tongue 

Tongue pushes the moist food 
towards the food pipe. 


Salivary gland 

The digestive juice named amylase present in 
saliva helps digest the starch present in food. 


Liver 

Bile juice is 
produced in liver 
which digests fat 
present in food. 


Small intestine 
The digestive juices from 
gall bladder and pancreas 
are released into intestine 
- they mix with the food 
and help digest it. 



Oesophagus 
It pushes the food to- 
wards the stomach by 
contraction and expan- 
pansion of its muscles. 


E2 


Stomach 
Stomach stores the food for 
sometime and regulates the 
release of proper amount of food 
in the intestine. The digestive 
juices and hydrochloric acid is 
produced in the stomach which 
digests the food and kills the 
bacteria. 


Large intestine 
Large intestine absorbs the 
water and removes the 
undigested food material 
through anus. 




2 










Importance of Nose 
ffflake a small thread or cotton 
|gwick. Put it in your nose arid 
fftwist it around. What 
^happened ? :Did you sneeze 
f§? Why did you sneeze? Think, 
:a ■ : :s:heez^? 

PWhy does it happen ? When 
Jany : dust particle or irritant 
ffenters our nose, the body 
pries to throw it out by 
jfsneezing. Fine hairs 1 are 
Ipfisent: inside the nose which 
filters the air. Inside the nose, 
Ifthere is a secretipn of sticky 
||substance called mucus 
Ifwhich traps dustpartieles and 
||perp organisrhs preserit in 
phe air Thus, it prevents their 
fentry into the (ungs. " 



W 
m ■ 


Legs : This digestive system has done a lot of work. I think now I will have£> 
go for a walk now. 

Brain : It is the digestive system which is giving you energy (legs go fora 
long walk). 

Nose : Look! Legs have gone for a walk but because of them why do I have 
to breathe so fast? 

Lungs : Oh ! You will have to hurry up. I have to supply oxygen to the blood 
very quickly. 

Let us understand why lungs have to speed up their activity through an 
experiment. 

Experiment 2: How many times do we breathe in a minute ? 

Bring your finger near your friend’s nose in such a way that the nail is facing 
upwards. Ask your friend to breathe in and out normally. What do you feel on 
your finger when he breathes out ? 


Now, count how many times does he breathe out in a minute? Did he 
breathe in as many times as he breathed outinaminute? 


Breathing in the air is called inhalation and releasing the air is called 
exhalation. Breathing combines both inhalation and exhalation. How many 
times do you breathe in a minute ? 


Breathing rate is the number of times you breathe in a minute. 

After running why do we need to breathe fast? 


When we do hard work, our body uses more energy 
need for oxygen which in turn increases breathing rate. 


This increases the 


By now you must have understood that the process of taking in air is 
inhalation and releasing is class exhalation. The organs involved in process 
of breathing together forms a respiratory system. Le us do an interesting 
activity to identify the organs of the respiratory system. 

On Page 103, a human figure has been given to you in which functions of 
different organs of respiratory system are given. On Page 105, different 
organs of respiratory system are given. You have to arrange the different 
organs at the appropriate places. 




organ, study and understand the respiratory system 
answer the following questions. 

Listthe respiratory organs. 


Alveoli 



Write the importance of nose in the respiratory system. 


|| n the lungs, there is a 
^capillary network 
^surrounding the alveoli. The 
fioxygen from the air taken in 
|by the nose diffuses from the 
| alveoli in to i the blood in the 
Hbapiljary network through 
iftheir thin walls. Similarly, the 
barbon dioxide from the 
; blood (in the capillary 
network) enters the alveoli of 
||the lungs. By this gaseous 
yjexchange carbon dioxide 
Icoilected in the aiveoli is 
||re moved from the body 
f fth rough exhalation. 


What is the function of trachea ? 

What are the innumerable smallest units of the lungs called ? 

Let us perform an experiment to understand how lungs function. 

Experiment 3: Process of Respiration: how does it occur? 



Take a transparent plastic glass and make a small hole in its base. Tie a 
balloon on one end of a used refill in such a way that you can blow air from 
the other end. Place the refill in the glass so that the open end of refill comes 
out through the hole. Seal the space around the hole with hot wax, so that no 
air can enter in or come out. Take another balloon and cut off its neck, put a 
green gram in the lower portion and tie the seed with a thread. Stretch this 
balloon over the mouth of the glass and tie it with a string as shown in the 
figure above. Now pull down the string used to tie the green gram. 
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get the cur inside from ? 


This is exactly what happens in our body. The balloon in the experiment is 
comparable to the lungs in our body, the only difference being that we have 

two lungs. If we tie the balloons to an inverted Y shaped (A) tube, we will 

get a model similar to our lungs. The process of respiration occurs because 
of contraction and expansion of the muscles between the ribs and the 

Strength of your Lungs diaphragm. 

Now let us do an experiment to find the nature of the gas present in the 

i t i _i i i i _• 


Wi 

Is 

ws 



inhaled and exhaled air . 

Experiment 4: What do inhaled and exhaled air contain? 


IfFil! a bucket with the water, 
fell a calibrated (marked 

intervals) wide mouth :|ar 
|with water up to the brim. 
|§Npw invert it into^this 
bucket. Now, lift; thia 
llnverted jar. a little, 
ffone end of rubber tube 
fpnside the jar Take a deep 
fbreath and then take the 
isecond end of the tube in 
gypur mouth and blow out 

§VVhen the air sacs (alveoli) 
fare filled with air, the chest 
Ifexpands and the stomach 
ifbulges out When the air is 
^removed, the chest 
fbdntracts and stamadh 
|also goes in: j Puking 
."breathing, it is essential 
§|hat the stomach should 
^contract and expand. Only 
■’"when/if this happens, we 
Jsay that we ambmatbingiri 
||and out enough air. Deep 
and siow breathing is 
f§much healthier than 
breathing fast. 


Air sucked in 



Air blown out 


Collect the things required for the experiment as shown in picture. Dissolve 
some lime (chuna) in water. Allow it to settle down and then fill one-fourth of 
both the tube with clear lime solution. Label one tube as A and other as B. 
Fix the glass tube and the corks as shown in the picture. Now suck the air 
from tube A and blow in ai r in tube B . Now answer the fol lowing questions . 

When we breath in through mouth, from which test tube does the air go in 
(the mouth ) ? 


When we breath out, from which test tube does the air goes out or is 
removed? 


In which tube does the solution turn milky? What was in the air that was 
blown in to the tube?Wasittheinhaledorexhaledair? 

From this experiment, you must have understood the difference between 
inhaled and exhaled air. 


On the basis of the above experiment, we can say that as compared to the 
inhaled air, exhaled air has less amount of oxygen, and more of C0 2 . 
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Trachea 

The pure air taken by the nose is 
transported by trachea to bronchi 
and transports the impure air from 
bronchi to the nose. 


Bronchus 

it transports the pure air from the 
windpipe to the alveolus situated 
in the lungs through the 
bronchioles and vice versa. 


Alveoli 

Alveoli of the lungs transfer the 
oxygen of the inhaled air to the 
blood, at the same time collects 
the carbon dioxide from blood 
for removal through the 
trachea. 



Diaphragm 

The process of breathing is carried out by the expansion and contraction 
of the diaphragm.When the diaphragm expands, the lungs are filled with 
air and when it contracts, the air is exhaled. 













h v Ptet} BlbodOeljs 


help of the following diagram, let us try to understand how the blood) 
is circulated in the body. 


Deoxygenated blood(impure) 


Pulmonary artery 


Vena cava 




Oxygenated blood(pure) 
# Pulmonary vein 


fodfe: 


mm 




SSJSW^ 


Aorta 


Which part of the heart recfm/es irnDu^hlpo^i^rougl' venacava? 


Deoxygenated blood 


Oxygenated blood 


^RB<S$:; : :;cont^i;ri. the pigment 
ifcalied haemoglobin whic h 
Ubindsi to the oxygen. RBCs 
Htfans ports the oxygen in the 


From which part of the heart is pure blood supplied to the body through aorta? 


Which part of the heart receives pure blood from the lungs through pulmonary 
vein? 



|§WBCs are larger in size 
Igegrhpared ’ to RBGs, but are 
Ass in number. They kill the 
ffSacteria and protect the body 
Jagdinst the infections. 



Platelets 


Platelets are smallest in size 



From which part of the heart is the impure blood taken to the lungs through 
pulmonary artery? 


Now, let us try to understand what all is there in our blood. Here, you are given 
the figures of different types of blood cells. 





The RBCs, platelets, and WBCs are required by the body. They are circulated 
in the body by blood plasma which is a yellowish fluid. Now answer the 
following questions. 

The property of the blood to solidify is due to which type of cell? 


The red colour of the blood is due to which type of ceH? 


The heamoglobin in the erythrocytes gives it ared colour and that is why they 
are also called red blood cells. 

Which blood cells protect our body against getmaff 
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Aorta 

Circulates the blood from 
heart to different parts of the 
body. 


Pulmonary vein 

Brings the pure 
blood from the lungs 
to the heart. 

Lungs 

Purify the blood by 
exchanging the 
carbon dioxide for 
the oxygen. 


Vein 

Collects the 
impure blood 
from whole of 
the body and 
brings it to the^ 
heart. 


i 

Venuole 
Collects the impure 
blood from different 
parts of the body and 
gives it to the vei ns . 


Vena cava 

Collects the blood from whole of 
the body and pours into the 
heart. 


Supplies 


Artery 

the pure blood to 
whole of the body through 
arteriole. 

Pulmonary artery 
Takes the impure blood 
from the heart to the lungs . 


Heart 

Pumps the blood in the 
whole body. 


Arteriole 

eceives pure blood 
through artery and supplies 
it to the whole body. 


Kidney 

Filters the blood. 





Excretory System 


Kidneys ; filter unwanted 

■waste, from the blood. 

^Kidneys ar^ " 

num e rp u s u n itsl ; d||fed 

nephrons. 

nephron is funnel shaped 
which contains a capillary 
network. There is a 
difference in the diameter 
Of thie cap il iapj es : t o| i 
pe : :|.i'hp:p : -hT 
surrounding blbodydfsbis 
which results in diffpilihpe 
in thelioochp^ 
due to this difference that 
Ihe wastdfrpiti the blood is 
filtered- opt JlbnPth-e 
nephron and clrried: to the 


nrihapbladclerthrough 
ureters. . 


^Jg^^iM^rcrCSohversation 

'***"" Blood: Oh, look ! how much waste have I gathered from this whole day’s 
workout ! 

Lungs: I eliminate the waste in gaseous form from you. 

Blood: Yes you do but ... 

Kidney: And I remove the waste in liquid form from the blood. 

The system which removes the waste in liquid form from the body is known 
as the Excretory System. Come, let us do an interesting activity to 
understand excretory system. 

|||| On Page 111, you are given a human figure with the function of individual 
;'? : T organs of excretory system. On Page113, different organs of excretory 
ilfed system are given. Arrange the different organs in the human figure in their 
appropriate places. Once you have arranged all the parts, study their 
functions and answer the following questions, 
jied Name the different parts of the excretory system. 


State the functions of the kidney. 


Name the numerous units present in the kidney. 


What is the function of the ureter? 


State the function of urinary bladder. 








Ine^ 

R Iters various mineral salts 
and water from the blood. 


Ureter 

Transports urine from kidney to the 
urinary bladder. 


Urinary bladder 

Stores urine for sometime and 
’then removes it through urinary 


acl 











Nervous System f§ §§|§ 

jffThe; brain qontfols the yaribii 
§f functions of the body.The 
flsensory nerves from various 
i;| parts of body carry messages 
l.to the brain. The motor nerves 
If carry : the orders frorritithe 
Ifbratn To various; ; parts of the 
ffbody to perform the proper 
Bitask at the right time. These 

II nerves combine together and 

life: 


part talk 

Blood: Why do I only have to supply nutrients to the various parts cflhebodjjfH 
Heart: Why do I have to pump the blood? Who tells me to do that? 

Stomach: And How do I start churning the food as soon as it reaches me? I 
wonder who tells me to do that? 

Spinal cord: Hey guys! You should all thank Mr. Brain for this. He is the one who 
is managing the whole body. 

The system which regulates the working of all the systems is known as the 
Nervous System. 

In the adjacent screen, the different parts of brain are shown along with their 
functions. Read the screen and answer the following questions. 

Name the different parts of nervous system. 




——T Spinal cord;' 


State the function of left and right brain . 


If Left side of the brain controls 
If right side of the body and yici 
f|a versa. B|||f | : 


State the function of spinal cord. 


State the function of nerves. 


Nerves on the basis of their function are grouped into three categories. 

Sensory nerves- convey the information from sensory organs to the brain. 

Motor nerves- convey the information from brain and spinal cord to different 
parts of the body. 

Mixed nerves-Do the function of both motor and sensory nerves. 


The functional unit of nervous system is called neuron or nerve cell. It consists 
: of three main parts: celi body, dendrites and axon. Cell body contains nucleus, 

r es called dendrites and one long fibre 


Nucleus: 



Dendrite 


Axon 





o 

• • 

d> 
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Sometimes I also feel tired doing all this. 

Stomach, Heart, Kidneys, Lungs: So think, what would be our condition? At 
times we feel, we will tumble down from our places. 

Bones & Muscles: But you will fall only if we let you do so! 

The system which protects the delicate parts of other systems and supports 
them is called Skeletal system. 

Come, let us do an interesting activity to study the skeletal system. 

On Pagel 1 7, you are given a human figure, and on Page 1 1 9, different parts 
of skeletal system are given. You have to arrange the different parts at their 
proper places. Once you finish with that activity, study the different parts 
and get an idea of skeletal system. 


C ; ' ; ’ Muse ular system 

|There are different kinds and 
* Lt “-j>o5 of muscles in our 



Some interesting facts 

Strength of bones - generally the thigh bone can take weight approximately 
equal to the weight of 30 human beings. 

Smallest bone - Stapes present in the middle ear is the smallest bone. The 
IfMuscles gives shape to the lenght of this bone is 2.6 to 3.4 mm. 


puscles are made up of 
f elastic and fibrous muscular 


tissue. 


f§Because of contraction and 
Irelaxation of the muscles we 



Vertebral column - it consists of the following vertebrae. 
Seven (7) -cervical (neck vertebrae) 

Twelve (1 2)- thoracic (chest vertebrae) 

Five(5)- lumbar vertebrae 
Five (5) -sacral vertebrae 
Four(4)- coccyx (tail vertebrae) 

Human ribs - usually there are 1 2 pairs of ribs in human body. 


Longest bone -Thigh bone is the longest bone in humans. 

Soft bones (cartilagenous bones): Press your ear with your hand. Is your ear 
i uniformly hard? The hard portion of your ear is made up of special kind of 
soft bone. Observe your body and tell which part of your body can 
bend/fold. The point where your leg/hand or other body parts can bend, two 
or more bones are in contact. Such points are called as joints . 

I State all the places where joints are present in your body. 
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Clavicle(Collar bone) 

The bone present on either side of the chest 
and connects it to the shoulder bone. 


Rib cage 

It is made up of 12 ribs and 
one long flat chest bone.lt 
protects delicate organs like 
lungs and heart. 


Vertebral colui 

At the back of the rib cage, is 
the vertebral column which 
is made up of 33 
bones (ve rteb rae) . It 
protects the spinal cord and 
gives support to the body. 


Bones of hind limbs 

In all there are 30 bones which 
include 1 thigh bone, 1 knee bone, 
2 bones of shank, 7 ankle bones, 5 
sole bones and 1 4 bones in toes. 



Skull 

Skull bones are connected with immovable 
joints. Skull protects the brain. 


Bones of fore limbs 

It includes 30 bones -1 long bone of 
upper arm, 2 bones of fore arm, 8 
wrist bones, 5 palm bones and 14 
finger bones(phallanges). Because 
of the movable joints present in 
hand, we are able to bend our hand. 


Pelvic bone(hip bone) 

It is situated between the 
vertebral column and 
hind limbs. It protect the 
various organs in the 
abdominal region. 
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Every generation of human 
beings continues by giving birth 
to young ones, the process of 
giving birth to young ones is 
known as reproduction (sexual 


And some final body talk 

Ovary/Testis: Wait a minute, Aren’t you people forgetting us? Without us 
new life would not have been formed. You all do your work within the human 
body but , we form the human body. 

The continuity of life on the earth is maintained by the reproductive system. 


Come, now let us study the reproductive system in human beings. On Page 
122, you are given the pictures of male and female reproductive system. 
Study them well and answer the following questions. Name the different 
Ipexual reproduction involves the parts of the male reproductive system. 


Ifiegg (from female) and results in 


|§whioh is differerttfrom 
IfThe . reproductive : system: 
Hh uriian mate Shift- fematei T : 


are 


Name the different parts of the female reproductive system. 



What is the function of the ovary and the testis? 


liherecfitary we: get 

prom our parents, also called 
pDNA/ganetic material) which are 
0-present on the chromosomes 
!§present in the cell Them are 46 
^chromosomes in ' cell normally 


State thefunction of the Vas deferens and theoviduct. 



: : for ; ! noirrnSit 
punotioning of eelleihy :X^or !>Q£ 
||s the ; chrpmbs^ ’ which 
llidecides whether the child is boy 
Wor 


fc-f-XX configuration . then child What is the function of the uterus? 


Iff he child is a bby. : S6: it is- :the Y 

Ipecides i : Whettteil : :ihe hevvbpm 
||wou!d be : a baby bpy or a b^ly 


How new baby or individual is formed? 



Sperm 


Egg/ovum 



Sperm fertilizes 
ovum ' V*/ 

l 

Zygote @ 

l 

rz 

Embryo 


New Individual 






Uterus(womb) 

It is formed by the fusion of 
two oviducts, carries the 
developing baby and 
nourishes it. 


Oviduct 

It carries eggs 
from ovay to the 
uterus (womb). 



, it 


Ovary 
It produce egg cell or 
the ova. 


Vagina 

It is the large muscular 
tube that runs from uterus 
to the outside and helps in 
expeling the newborn 
baby. 


Female reproductive system 



Vas deferens 
It carries sperms from 
epididymis to the urethra. 


:: : \£ 


Urethra X- 

It carries sperm to t 
exterior. • 

Penis 

Carries sperms “%/' 
from testes to the 
exterior 


■?/ 





Epididymis 

It is closely attached to the outer surface of 
the testes. It runs forward as vas deferens. 


Male reproductive system 
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Things you Need 



Shape of the Earth 

Earlier people thought that our Earth is flat. But as time passed, people made 
observations that confirmed that the Earth is round. Some of these observations 


jfStick, Chart paper, White •) j At the time of total lunar eclipse, the full Moon slowly moves through Earth's 
jficloth, Balls of different size, Shadow. Every time that shadow is seen, its edge is round. The only solid that 
Ipbreh, Binoculars always projects a round shadow is a sphere. 

It::: Note for the Teacher 


^Organise night sky |||i| 
^observations, |||||||| ||||| 

^■Observations for the ||f|i 
fsundial should taken 
levery half an hour. Repeat 
|3/4 times. - 

lllllliiii Words, 
^Latitude 

■sLongitude i; ; . §|||l£|| 

iRhaseS' of ; riiGGri r; ■ 


2) If you keep watching a ship on a sea going towards the horizon, the bottom part 
disappears but the upper part remains visible, finally even the upper part sinks in 
the horizon. Ships also comeback. If the Earth were flat, the ship should have 
dropped off into space! And not come back!! You can also sail or fly around the 
world. CTfch, 



Nearby Ship 


Ship going away 


Faraway Ship 


| Because the Earth is 
pound ... 

§D»d you know if you lie 
fihorizontally on a beach, 

land ydu:p|!ti §pir;the: Sgn 

lset,youcahgetupandsee 

!re«kiltr i i ;•! 


Also how does one explain 

Ithalijithe 

|noon in ’ Bbhgaldire : t hah lii 




3) If we travel on the Earth from North to South, the stars which are visible in the 
northern sky disappear even as many stars from the southern sky become visible 
to us. 

All these observations led to the belief that the Earth is round. Of course, the easiest 
way to prove that the Earth is spherical is to leave it and view it from a distance. 
Astronauts and space probes do that all the time. Every picture of Earth ever taken 
from space shows only a circular shape, and the only geometric solid which looks 
like a circle from any direction is a sphere. 

Earth’s Motion 

We see from the our Earth the Sun, Moon and the stars revolving around Earth , 
rising from the east and setting in the west. From these observations, initially 
people were led to believe thatthe Earth is stationary and the Sun, Moon and stars 
are revolving around it. After further observations (over centuries) of the sky during 
day and night, astronomers realised that actually it is the Earth that is revolving on 
its axis from west to east as well as around the Sun. The phenomenon of day and 
nighton Earth , rising of the Sun, Moon and stars in the east and setting in the west, 
etc., is a result of the Earth revolving on its own axis (like a top). The seasons, the 
yearly change in positions of all stars in the sky, etc., are the result of the spherical 
Earth's own motion around the Sun. 

J 
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ipiSffef ttie constellations seen in the night change every month of the year, 
ley are visible in the same order in every month every year. Similarly different 
seasons appear in the same order every year. All such observations indicate the 
fact that the Earth is revolving around the Sun. 

N 

Equal day and night 
MarchZI 


June 21 , 


Shortest Nlgl 
Longest Night 

The^ngee|:i^: ; |^f^^ 




.A-"" 


Longes|Day 
Shortest Day 



December 22 



Shortest Day 
longest Da 



Longest 

Night 


Shortest 

Night 


§Wbite the Earth is rotating 
|araund the Sun, the Sun’s 
gfrays do not fell uniformly on 
| Earth | as the Earth ’s axis is 
^inclined at approximately 



.. Y 


September 23 
Equal day and night 


| Look at the neighboring 
|picture; On 21st Juhe tffe 
|Sun’s rays fall straight and for 
longer ; time on the northern 
|hemisphere. That is why 
Ithere is longest day and a 
|s hottest night in the Northern 
§ half of the Earth, At the same 
|t i m e : ■ in / 1 he ; (so: uf hern 

I 'hemisphere: the Suri'sl; rays 
...are inclined and fall for ashort 
|time. That I is why: there is I a 
||s hortest day I and a fo ngest 
Inightinthe Southernhalf 

| FOr similar reasbrts , I days are 
jjshoft; and nights idr|gl in the 
|N6 rt hern hi I f :a ro u rvd 

i:-;.;.; • YiY : : : : ■ : 

ffon 21st March (spring 
(equinox) and 23rd 
(September (autumn equinox) 

|>bqfhl:YhiC';:he:rhis^ieit:^e 

p receive eq dai Sunlight sd the 
Iday and nights are equal. 
(These are also the only days 
||$uh • rises exaptlr^due east 
(and sets exactly due west, 
||taking t ? hoursin betvveen. I 


Night 

24 hour night 
□ Day 

Q 24 hour day 

The Earth completes one circle around its axis in approximately 24 hours resulting 
in days and nights. How does this happen? 

As shape of the Earth is almost round as shown in the picture, only about half the 
portion of the Earth receives Sunlight. There is a day on the half portion that 
receives Sunlight. The other half portion hidden away from the Sun is experiences 
night. 

Latitudes and Longitudes 

Our Earth is vast. Each and every point however can be given a unique “address” 
by specifying its latitude and longitude. Latitudes and longitudes are imaginary 
vertical and horizontal lines drawn on the Earth ’s globe. These imaginary vertical 
and horizontal lines are shown in the picture below. 



Greenwich (England) 
Longitudes 

0° Longitude 
Greenwich’s 
longitude 



Latitudes 

* 0 0 Latitude • equator 
Latitudes 



lines drawn from east to west on the Earth 's globe ane Known as 

Judes. The vertical lines drawn from north pole to south poleonthel 

distance of one deg ree are called longitudes. The length of all the longitudes is 5 


6 months night and 8 

H ' • J ■ : months day JJJ.; J . 

|§As the Earth is inclined on its 
|§axis both it's poles and the area 
Ifaround the poles receives 
••.Sunlight for continuous six 
^months alternatively. Because 
;fof this the polar regions have 6 
ffmonths day and 6 months 


IjWhen & month day is on the 
lino rth pole, .then there is 6 
|| month night on the south pole. 
IlSimilariy,: when 6 month day is 
pah thesouth po le, then there -is 
p6 month night on the north 


Place 



Latitude of 
the Place 


0° Latitude- 
Equator 



0° Longitude 
Greenwich S 

Longitude of the Place A and Place B is same. 


IfThe days and nights are of 
Uequal time on the equator 
^•throughout the year. On other 
# places on the Earth, 23rd 
"...September and 21st March 
Hhave equal day and night asithe 
IjSun's rays fall straight on the 
flEarth. . J 

If On the equinoxes-oneshould 
fiadd - that the days are 1 2 hours 
llexcept at the -poles. ; At the 
Ipoles the Sun appears to graze 

||}p go around ; a : circle, ■ ; . ; : ; On 
llMarch 21st, at the North Pole, 
|§the Sun is rising for the: isix 
llmonth polar r dayi and the at 
ffthe South JPole: Thef Suri ; : iS 
Upreparing to ; SeT fftr the ■ stx- 
Jmorith long polar night. JOn 
^September 23rd, it wili be the 
other way around* ! : 


The latitude of any place tell us how far is that place from equator, due north or south. 
Similarly, the longitude of a place tells us whether the place is due east or west from the 
principle longitude or prime meridian. So if you can know the exact location of any 
place on the Earth ’s surface, if you know both the latitude and the longitude of the 
place. The point where the latitude and the longitude intersect each other is the exact 
location of a place. 

It takes 24 hours or one day for the Earth to rotate around its axis. In 24 hours, the Earth 
's longitudes, from 0° to 360° also traverse around once in 24 hours as the Earth 
rotates. We can say therefore that the Earth rotates by 1 5° longitudes in one hour - that 
means the Earth rotates by one degree longitude every 4 minutes. This results in a 
difference of 4 minutes in the time between the two neighbouring longitudes. 

The International Date Line 

Suppose it is noon where you are and you travel west - and suppose you could travel 
instantly to wherever you wanted. Fifteen degrees longitude to the west the time is 1 1 
a.m., 30 degrees to the west, 10 a.m., 45 degrees-9 a.m. and so on. Keeping this up, 
180 degrees away one should reach midnight, and still further west, it is the previous 
day. This way, by the time we have covered 360 degrees and have come back to where 
we are, the time should be noon again-yesterday noon. 

So have we travelled from today to the same time yesterday? 

We have gotten into trouble because longitude determines only the hour of the day-not 
the date, which is determined separately. To avoid the sort of problem encountered 
above, the international date line has been established - most of it following the 180th 
meridian— where by common agreement, whenever we cross it the date advances one 
day (going west) or goes back one day (going east). That line passes the Bering Strait 
between Alaska and Siberia, which thus have different dates, butfor most of its course it 
runs in mid-ocean and does not inconvenience any local time keeping. 

Now we shall try to explore more about some celestial events. We shall sometimes use 
the information related to Earth while doing this. We see everyday the Sun, the Moon 
and the stars in the sky. Our ancestors studied the constantly changing places of the 
Sun, Moon and stars to understand the changing natural phenomena. We will try and do 
the same in a small way. We shall have to observe the sky for many days to do so. 
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frliMsing and Setting Time of the Sun 

ote down the exact time of Sunrise and Sunset. Use any single accurate 
clock for this purpose on all the days. Write down your observations in the given 
table: 

Table 1 


>]s|:ca|led 

ts 

fpaf©d>f^ 

l:|northand south poles, therein 


Date 

Sunrise Time 

Sunset Time 

Time between 
Sunrise & Sunset 

1 




2 




3 




4 





Parul has noted her observations in the table below. You may use them if you 
want. 


Pdwid^Ff(^:!raWi"gk^|jntb 
Jflwo: equia.l . parts^fh# : ' : .ipPpherh 
|ipa rt ';;:i;s;' 

^hemisphere and the southern 
%>art is called the southern 

^He nhjis^|ere^ F;!;]; ;];F ; j : ilill: 

i? : wajir iff ; jgl tetc^e 

pshows its angular distance 

||equat6r. Equator isthe biggest 

Jeq uatpr; i •] ree 

ipangle with : : tb|, ; lj|^|!i'is|elnt^r.; 
^ So what will be the latitude of 
fjfthat place? Wtii||aF||e;iatitude 
fgqf the North Pole? . . • 

f§The Pole : : : star : i :{dhruyaj is 

||exacflyFsi^^ 
ttfhbt is if lypustahli'Ph 
^pple-bh a:C!^^F^htj|iie!Pole 

^outh from the. fsioitiHi; that 

§|te your latitude ; : le>F|30':jc|Bgb©^s i 
jwhereWi^ 

UlStair : -in i iVVlh# Tit 

fjv&suld - you : seeif jpippie ; :Star : if 

; i ; l:Fr;l ?i ;F’ : 


1 

5.39 

6.11 


2 

5.47 

6.21 


3 

5.53 

6.32 



Based on your observations say whether time of the Sunrise remains same 
everyday? 


Does the time of Sunset remains same or changes everyday? 


Does the time span between Sunrise and Sunset remains the same or 
changes? 


You can find out more about the changes in the length of the days and nights 
from the difference in the time of Sunrise and Sunset. 

You have observed that the time of Sunrise and Sunset changes. To find out 
whether the place of Sunrise also changes let us perform the next experiment. 

Experiment 2: Place of Sunrise and Sunset 

Make a mark near any tree or pole. Stand on this mark everyday and watch the 
Sunrise and the Sunset twice or thrice a week. Make your observations for 
about a mo nth i n the same way. 
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When Sun moves towards south in the sky then it is called dakshinayan and 
when the Sun moves towards north in the sky it is called uttarayan. From 
your observations can you say whether the Sun is in dakshinayan or 
uttarayan? 

In India arid countries north 

!l of the eq uator, the Sun’s daily ~ ~ ‘ " 

§§trip. (as it appears to us) is an 
pare across the southern sky. 

|| (Of course, it's really theEarth 
||t hat ■ ; does th§ moving. ) The 
§! Sun's greatest height above 
||;ihe : ; horizon occurs kt ngOn, 

|| and how high the Sun : then 
gfgets depends on thei season 
pdf the year-it js highest in 
pmid-summer; lowest |n rhid- 

jfBoy scouts usdd to be taught 
ffthat someone lost in the 

|| direction by checking f i on 
|§ which. side of tree-trunks 
|| lichens . g rew ^ best. ^ Lichens 

fjkvoid try and understand more about this in the next experiment. 

If with the Sun's path curving 
peeress- 1 the • so utbem 
ifnorth side of a tiee-trunk :js 
lithe 0 ne mostshaded; : ; : ■ 


east to west from the time of Sunrise to Sunset. Can you tell from this in 
which direction does the Earth moves on its axis? East to West? Or the 
other way? 


Where does the Sun rise early in India? In Kolkata or Vadodara? 


It has been observed that the Sun moves towards north as well as towards 
south. From Sunrise to Sunset Sun moves towards west from east. Our 


I For a . ■ similar reas ; ori--but tb 
| collect 

| avoid it-solar ; collectors ; for 


Experiment 3: Sundial from a Stick -1 

Perform this experiment on a clear day from 9.00 am to 4.00 pm. Take 
approximately one meter long stick. Select an open space that Is in 
Sunlight for the entire day. Position the stick in the ground perpendicular 
to the ground surface. Make a mark on the shadow of the stick at 9.00 am. 

an hour. Note the length of the shadow in 

the table given below. 


felectricity always face south. Table 2 
|ln ; addition, they kre 
l iriyariably tiiad at:ki:kh|ie 

|the arriMdf 

fas close ;to perpanj^^ 
f possible. Thedollaj^prldlhln 
|ex pos ed : to the • : i'ihigihdst 
|concentratton of Sunlight, 


Time 

Length of Shadow 

Time 

Length of Shadow 

9.00 


11.30 


9.30 


1 1 .45 


10.00 


12.00 


10.30 


12.15 


11.00 


12.30 






Length of Shadow 

Time 

Length of Shadow 

12.45 


2.30 


1.00 


3.00 


1.15 


3.30 


1.30 


4.00 


2.00 


4.30 
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Sii^^i|j^|i^|^|| Morning Noon Evening 

li® at India it: ; . dstro riptridr 
^rn i 476: : ! ; AB} ,1 : 1 t v in : i : his Does the shadow changes it’s place? Say from yourobservations. 

: 


§Just: : at a passenger : in * ;boat 

feqvihg ; dowh^e^rn §<%: ; th Explain the reason for this change in place of shadow. 

ptefloniuy; ; t%esv;po : '. the; rivpr 

' ' ariksias: tfa^rf n9 : ;;<|psfr®eft»;i 

jtisti isp dci^s : ’I .; ; ;pn jdbSeryer at 

— 

tnqvirig : : ibwardfc ; : the : : : west: vat 


sw^tly the sartip^ When is the Sun’s light maximum and most intense? What is the position of the 

Sun at that time in the sky? 


pThd Earth 

ft|p| 

|ith6: places; op; the | west; side 

: p; ngif u;des; ;;;pifce:s:e::ii:t 
||differprit iirppslithey ihaVe 

JJritei^Qffj^ 

ilA^t will happ^ 


Is the shadowat that time long or short? 


The shortest shadowduring the day at any time of the yearindicates north- south 
direction. Exactly perpendicularto this shadowis the east-west direction. 

How is the intensity of the Sunlight when the shadowis longer? More or less? 


Experiment 4: Sundial -2 , ... 

Make a right angle triangle from a cardboard ABC to make this type of Sundial. 
The angle ACB should be same as the latitude of the place where you are. 
Angle BAC is 90 degrees. Hypothenuse AC should be parallel to the latitude of 

our city. Angle A 90* 



Fix this triangle on the center of a wooden board or cardboard base 
perpendicularly. 


. • . : Indian StandardTim© diil. 

mis calculated at the Allahabad 
^observatory- Allahabad- is 
?|82.5 "E of the Prime Meridian 
|ahd as a result the time 
indifference between 
||Greeiiwieh and Allahabad is 
^exactly 5 hours . and 30 
|ininutes. . -fSy 

|trhe entire country shares the 
llsame time zone. As result 
§|S u nrise and: Sunset times are 
ifsubstantiatiy different across 
flthe breadth of the gantry.::/ 

lindia's time zones were 
^established in 1884, when 
fthere were two standard time 
§|zo hes , Bombay Time and 
^Calcutta Time. The 1ST came 
Unto effect in 1905. However, 
^Bombay stiil persisted with its 
§§own time zone, 39 minutes 
llbehind 1ST, until 1955. §||:||§ 

ffThe latitudes of some places 
||n Gujarataregivenbelpw: 

|§Mo. District Latitude 

Hi . Vadodara 22° 

111! Vaisad !!!:!lil|!||i 

113, : Ahmedabad 2S° 

|4. | " ; lS:;!!ill ; ill! 


_ __ ! stand with help of the paper stickers fixed on 

^^P^^the base as shown in the picture. 

Now place this Sundial on the plane ground where you get maxmun 
Sunlight. Place the base of the triangle BC facing north south direction. 
Always remember to place point B of the triangle towards north direction. 
Make a line where you get the shadow of the Gammon AC of the triangle a4 
9.00 am. Mark the shadows of the gammon AC after every half an hour. 
With every line of the shadow write down the corresponding time in the table 
3. You will be able to find the time looking at the shadow. 


Table 3 


Time 

Length of Shadow 

Time 

Length of Shadow 

9.00 


12.45 


9.30 


1.00 


10.00 


1.15 


10.30 ! 


1.30 


11.00 


2.00 


1 1 .30 


2.30 


11.45 


3.00 


12.00 


3.30 


12.15 


4.00 


1 2.30 


4.30 



Repeat the observations afer a week and a fortnight. Does the shadow of 
the stick fall on the same place even now? Does it have any relation with the 
changing place of the Sun? Explain on the basis of experiment 1 , 2, 3 and 4. 


We see the Moon in the sky every night. We get to see the Moon changing 
it’s phases. The changing shape of the Moon is known as phases of the 
Moon. Let us do the next experiment to understand the phases of the Moon. 

§§The Sun rises at 5.3Q am bn a Experiment 5: Phases of the Moon -1 

Ifcertain day; at Kolkata. Will it Select a day, 5 to 6 days after a Moonless night (amavasya), when we can 
||be dark or Sunrise at Baroda see Moon in the sky during the daytime. Stand in the Sunlight. Hold a 
gptthe same time (iST)? ; y lemon or a ball in hand in the direction of the Moon. 




What if tli^ ^Earth’s axis Find out on which part of the ball or lemon does sunlight fall directly? Is 

; : i shape of the lighted portion of the ball and the Moon same? 


First of all, the PoteSfar would 
not be Pofafc ! ■'! : : : 


; earth wou Id: face the 

I on’s : rays : from! the ' same 

rigle . • and we would have 
he and the same season 
rroughout the year. 

| can call this season 

; fwinter, spring or so mmer 
: impending on our tocation. 

; ^Everywhere and always day 
f |woold be equal night. 

; 

i Itowever ndar the Poles, day 
early morning Would be 
> |perpetual and sun would riot 
i but go around the horizon 

; a circle once in 24 hours, 
i §The Polar region would not be 

I therefore as coidas itis now. 

: 

: £. •••••:•; 

; place like Baroda would 

i ve to lerable ; ; cli mate. 
fll/Vhereas ; i nearer as we ; ; go 

I rth , the climate would | be 
Ider and milder. ; ! 

i I;! ; ; : ;. !■ .!■: ! Add a Kilometer i : :| : i : ! : : . 

i |The earth’s orbit is almost a 
i prole (actually it js an ellipse) 
i |«ith the :i; average : distance 

■ the Sun being aboOt 1 50 

| |<ilometre to; this distance. 

i much longer would be 
year assuming no change 
i earth’s speed around; the 


We will perform one more experiment to understand this concept. 

Experiment 6: Phases of the Moon -2 ^ 0 ^ 



Wrap a ball with white cloth. This is a model of the Moon. Hold this model in 
sunlight parallel to the hand. Now you turn around slowly. The portion of 
the ball which receives sunlight changes its shape. 

Does half the portion of the ball always is in sunlight? 


How is the shape of the lighted portion every time? Same or different? 


On basis of this experiment write down the reason of the Moon’s phases in 
your own words. 


We found out the reason behind the Moon's phases. Now let us try to 
understand the regularity in the time of these phases occur. 

Experiment 7: Observation of the Moon 



From the no Moon tight till full Moon night note down the Moon’s rising and 
setting time and date in Table 4. Also draw the phase of the Moon on that 
day. Similarly, write down your observations from full Moon night to no 
Moon night. 
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Date after 
the No 
Moon Night 


Time of 
Moonrise 


Phase of 
the Moon 


Time of 
Moon’s 
Setting 


Date after 
the Full 
Moon Nigh 


of Ae 


Phases of the im 



|pne of the important causes 
H>f tides . ; • is the : : pulj Of the 
§noon and sun ; 
fpcean. The moon’s attraction 
f§s stronger for points on the 
Hearth that is nearer th| rnoipri 
|§han that is d^rriei(|||Si|i 
Opposite . ]t is this differeoci 
||hat causes water: to 
|both cases above the IjUffioi 
|pf the Earth, in the fit^ti^ii 
Iwater • moves :u to\A«i^ : ^||| 
|Moof) more than ti|i ; ; 
ipart of the Earth. In the 
fipecond case, the Earth’s 
iso lid part moves more 
§bvyards the moon tjmn::thf| 
pvater. 

irhe Sun’s puil on the^Earth 
|has similar effects on the 
Iparth’s oceans . But because 
||he Sun is . much: ^fartfiih|iiplt 
||he Mo o h , th 
. .contributes only 40 % to the 
Iheight of the tides as 
|compared to the Moon. 


We learnt some things about the Sun and the Moon. Now we will study 
about the solar system, solar eclipse and the lunar eclipse. 

The Solar System 

You are given a diagram of solar system on page number — . Different 
planets from the solar system are shown with some information about them. 
You are given the locations of of different planets on the same page. You 
have to place different planets according to their position in the solar 
system. Look into the information of all the planets after arranging them in 
order. On the basis of the information given answerthe following questions. 

How far is the Earth from the Sun? 


Which planet takes 88 days to revolve around the Sun? 


How many Moons does the Earth have? 




Which is the smallest planet of the solar system? 


Which planetofthesolarsystem is nearerto the Sun? 


Which planet of the solar system is farthest to the Sun? 


|§The i Sun, , planets , ! iratb 


<■>>: 

m 



Meteorites: We : knbvv 

as shot 

•ting stars. 

fThe shiny : ! lines : : 

which we 

Ibb^brVb: 1 hi : ithe- : ;: S 

ky: during 

Inight/ are; iicele^ 
lofajects. These 

stibi tiny 
celestial 


|§ during night? 


|||he::Sun;:is 
igEarth ( : :: we receive a; lot ■ of 
flight: 4: During ; ! the ! ■ day : the 
#Sun's brightness does not 

§jj In i the ; sky. In the: night! when 
^the Sun is not yisijbte^weican 
||s«e the iight of the otter Stars 

|||n theskyf;!; I: 5 ?! 


III;! 


Which two planets of the solarsystem are visible in the morning and the evening? 


JSmail : : planets: : : : : Be twee n 
ftsrnatl plahets also I reybJve 


gfbodies: are also ; ; attracted ; to 
§§the Earth by gravitation. 
||Wheri they corrie in oontabt 
jjvyifh the ; ; athtosphere of; ; the 
pEarth : , they ; start: burning due 
||i>. the frictibhandappear like 
Ushining: moving ! lines : . ih :: the 


Which planet comes afterthe Earth in the solarsystem? 


Between which two planets you seethe band of small planet like bodies? 


Which planet has maximum numberof satellites? 


Which planetofthesolarsystem has rings? 


Apart from planets, satellites and bands of small planets which other things are 
included in the solar system? 


The distance between the Sun and the Earth is approximately 1 5 crore kilometers. 
Then how much time will it take fora Sun’s ray to travel down to Earth ? (The speed 
of light is 3 lakhs km per second.) 

We gathered information about the solarsystem. Now we will try to understand the 
solar and lunar eclipse by performing some experiments. 

Experiment 8: Eclipse 

Now we know that the Sun is in the center of the solar system and the planets are 
revolving around it. The, satellite of the Earth, Moon, revolves around the Earth. . 
This celestial phenomenon is described in the picture below. 


OMoon 



" Earth 


We have learned in Class 5 that the Sun is self luminous, whereas the Earth (planet) 
and the Moon (satellite) are non-luminous or reflecting bodies, i.e., they are visible 
only when Sunlightfalls on them. 







P^fip as shown in the picture below: Arrange them in the appropriate 

Moon 


Earth 





Candle 


If we consider the small ball as Moon, then revolve it around the bigger ball which is 
Earth slowly. Simultaneously, revolve the bigger ball i.e., Earth around the Sun 
(biggest ball or electric bulb). Observe and answerthe following questions. 


ye know the comet as a 
star with a tail. A comet is 
not a star in reality. It does 
|not have a tail also. As the 
flcomet moves nearer the 
|jSun, its tail appears to 
** 3 row in the opposite 



Moon ® un 
'Solar Eclipse 


Does the Moon ever come between the Earth and the Sun? 


ildirection. Similarly, as it whose shadowfall son Earth at that time? 
fjjgoes away from the Sun, 


IfA comet is a bail of gases 
iand ; celestial dust particles 
§|and: is covered with ice. On 
Ifthe outer zone of the solar 
§fsy stem, ' : i beyond • ; Pluto 
|fth ere : , are bif lion s ; of 

I si pomets. This colony of 
comets is known as Urt’s 
colony of comets. 


Does the Earth ever gets covered totally with the shadow? Or how much portion of 
the Earth is covered with the shadow of the Moon ? 



Can we see the whole of the Sun from within the region of the Moon’s shadow? 
Why? 


When the Moon comes between the Earth and the Sun, then the shadow of the 
Moon falls on the Earth . Because of this the people in the region of this shadow are 
not able to see the Sun fully or partly. We call this phenomenon as the solar eclipse. 

Repeat the activity once again. Observe carefully and answerthe questions given 
below. ■- T 'T; ; ^ 

Lunar Eclipse 



Does the Earth ever come between the Moon and the Sun? 


Whose shadow fall son Moon atthattime? 


Does the Moon gets covered totally with the shadow? 


of the Moon from the Earth during this event? Why? 


What areStars? 


Stars : are like; iftp::$gb: ; bgtonfy 
...much more massive arid Vieryfar 
| The; Suh M' a BpW .tar are the 
Isfars? 


|Th^: 

|star) neighbors to the Sun are 
1‘three stars that make up a 
|muftip!e : : system ! To: the. naked 
|ey© the system appears as a 
§sw^^ 

|/Mphi Centaurns a dou ble star - 
|{wp stars ’ re^aivingi ibpLjt ; each 
|other that are • ; tpb: : pjose to be 
|seen ’ as: . separate i byrtte- baked 
§eye ! . ; Near ; ; them j ; : is > thbi ; : third 
|mamibef ; pf the .sy^em^a^^feint 
|$tar Shown: p$; Prpxirba ; GehtaUrh 
|0fecovered in; 1 9i B- y it is smaller 
|than Alpha and Beta. Proxima 
||S|a^ 

| nearer to the: -Sub; than the other 

§stars in this tripte:SM ^yateni;;: . • 

| tight travels at 800, CTO km per 

|seppnd.: Light trbrb thphSun 

| Earth. The star nearest to the 
|$uh is : Proxima • :&btaurf. : ty ; wie 
§1 ravel j at the speed ::pf ;:ii^hti at 
|tea$f ibour; i maginetp>K # would 
§f ake 4>3 years to /reach; Brbxima 
|Centaurifrbhl Earth,: : j : j : . 

!;": •' 'yght Year 

lAstrpbbme.re,:^ 

|d jstabce ! bet wS'dh ^-Stars- : Ip-ipbits 
tcaifed iig htfyearisX';A' : : : ilghit-year 
lequais 1 o trtiifbii ki jgmeters; This 
|is thedistan^iighttra inphe 
|year at the: speed :bf 
§per: second;; Prp^nmli&^bn^ 
|4;3 light-years frpmphe Sun, that 
|is a distance of overt 40; : trill jbn 
|km, some 270,000; times greater 
|than : the; distiindb’ : between : the 
learthahd the sub i H ; ; £ 


When the Earth comes between the Moon and the Sun then the shadow of 
the Earth falls on the Moon. Because of this the people on the Earth are not 
able to see the shadow covered region of the Moon. We call this 
phenomenon as the lunar eclipse. 

After studying Sun and the Moon let us find something about the stars. 

Experiment 9: Constellations 

You are shown a picture of various constellations. Look carefully at the stars 
and constellations one by one with the help of the picture. Try to identify 
them in the sky during night. You will enjoy to observing constellations like 
the big bear, andromeda, lion, scorpion etc. So, happy star gazing! 

Find the English names of some of the Gujarati equivalents given below. 
And also the Gujarati names of the English ones. 
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Pole Star 

-■* 


Little Bear 




Big Bear 
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❖ 
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Orion # 

❖ 

HISl 
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W.ldl 
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Andromeda 
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Name of the Planet: Mars 
Order in the Solar System: 4th planet 
Distance from the Sun: 2280 lakh km 
Revolution Time around the Sun: 687 Days 
Satellites: 2- Phobos and Demos 
Planet’s Day: 25 Hours 

Temperature: Day time: Minus 20 Degree Celsius 
Atmosphere: Carbon dioxide, nitrogen and 
oxygen in small quantity 
Mars shows red colour as it contains ferric oxide 


Name of the Planet: Mercury 

Order in the Solar System: 1st planet, Smallest 

Distance from the Sun: 579 lakh km. 

Revolution Time around the Sun: 88 Days 
Satellites: No satellites 
Planet’s Day: 1400 Hours 
Temperature: Day time: 430 Degree Celsius 
Atmosphere: Helium gas 


Name of the Planet 
Order in the Solar S 
Distance from the S 
Revolution Time are 
Satellites: No satell 
Temperature: Day 1i 
Planet’s Day: 5800 1 
Atmosphere: Made 
carbon dioxide 


Name of the Planet: Uranus 
(Discovered by William Herschel) v* 

Order in the Solar System: 7thfplanet ^ 

Distance from the Sun: 28710 lakh km. ^ 

Revolution: Time around the Sun: 84 Years 
Satellites: 1 5 moons, Has 9 rings around it. 

Planet’s Day: 17 Hours 

Temperature: Day time: Minus 210 Degree Celsius 
Atmosphere: Made from hydrogen, helium, ammonia 
and methane gases 



Name of the Planet: Jupiter 
Order in the Solar System: 5th planet, 

Largest Planet 
Distance from the Sun: 7783 lakh km. 

Revolution: Time around the Sun: 1 1 .86 Years 
Satellites: 17 moons 
Planet’s Day: 10 Hours 

Temperature: Daytime: Minus150 Degree Celsius 
Atmosphere: Made from hydrogen, helium 
gases 



Name of the Planet: Earth 

Order in the Solar System: 3rd planet 

Distance from the Sun: 1497 lakh km. 

Revolution: Time around the Sun: 365 Days 

Satellites: 1 moon 

Planet’s Day: 24 Hours 

Atmosphere: Made from different gases 

and moisture 

It is the only planet on which life is found. 




Name of the Planet: Venus 

Order in the Solar System: 2nd planet, Brightest 

Distance from the Sun: 1085 lakh km. 

Revolution Time around the Sun: 225 Days 
Satellites: No satellites present 
Temperature: Daytime: 470 Degree Celsius 
Planet’s Day: 5800 Hours 
Atmosphere: Made of clouds of 

carbon dioxide 
* 


Name of the Plane: Saturn 
Order in the Solar Sys:e~ 5" : a - e' 

Distance from the Su r '-2 _ : a- - -~ 

Revolution: Time arcurc re S_" :I .ea'e 
Satellites: 24 moons. Sa:u" -as ' 2 - ~:s a-;- - : 
Temperature: Daytime: M r^s'E! Ie;-ee le s _s 
Planet’s Day: 10 Hours 

Atmosphere: Hydrogen, helium, am-: - a a - : 
methane gas 



Name of the Pia-e:. Pluto 
(Discovered by C a : c T;-cc 
Order in the Soiar System 9:- c a^et 
Distance from the Sun: 59135 a<n Km. 

Revolution: Time around the Sun. 247.7 years 
Satellites: 1 moon 

Temperature: Daytime: Minus 250 Degree Celsius 
Coldest planet 
Planet’s Day: 1 50 Hours 
Atmosphere: Made from hydrogen, helium 
and methane gases 


km: 3rd planet 
c 1497 lakh km. 
nd the Sun: 365 Days 


m different gases 
i which life is found. 


Name of the Planet: Neptune 
(Discovered by Louverier, Adams and Galeny) 
Order in the Solar System: 8th planet 
Distance from the Sun: 44966 lakh km. 

Revolution: Time around the Sun: 164.8 Years 
Satellites: 8 moons 
Planet’s Day: 16 Hours 

Temperature: Day time: Minus 220 Degree Celsius 
Atmosphere: Made from hydrogen, helium 
and methane gases 
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S|E 18 |A|-UON 


Alkali Metals Inert gases 






ini 869, Meridetefy was anpi^|-ith fi|st to try ari d^||ipitement%piBiTie order- 
called a periodic tdilii ; ^lem^rfs pro arranged; jn ggletpf increasing atomic 
lumbers. If 11 j 

he vertical columns in the tab# are called groups. AltttHifelements in the group 
behave similarly in a chemical readtion. 

Most metals have only one electron inibeir la#6rbit anliare highly reactive. Thegf 
are ready to donate the eledibn. 

Most non-metals have incorplete orbits#© fi#y are readyto accept electrons. |fhe 
elementsin the last group h§ve compile orbitS|therefbre they are unreactiyff They 
are called Inert Gases. Elements bsybnd atomic rtbmber || (Uranium) are pit 
naturally occurring and areihadf in the lab. 


Some useful W&finitions-: 


Atomic Number: Number of protons in the nucleus of the ai>mj®|. 
Atomic mass: Number df prptons and neutrons in the nudeus-pf the atom. 


Activity? 


Colour the metals, non metals, transition metals, metalloids and noble gases in 
different colours in the neighboring periodic table, fhe dark lines separate them. 




□ 


Metalloids 

have somepftbperties of metals; 
and sohie of non-metals. 


Non-M^IS : j : ^ 
are ready to accept 
electrons 


EJ 



Sodium 



Potassium Ammonium Ferrous 


Lithium 


Mg Zn 

Magnesium Zinc 


Na 


Cu 


(Read as Hydrochloric 
acid with chloride, Nitric 
acid with Nitrate, Carbonic 
acid with Carbonate) 


(Read as Sulphuric 
acid with Sulphate, 
As Water with Hydroxide) 


Ca 


Copper Hydrogen Calcium 


Ca 


Sodium Potassium Potassium Hydrogen Calcium 


iHci *Ih. 


I heard.... 



I remembered 



i did.... 


I understood 



I do not know what 1 may appear to the world, bvt 
to myself 1 seem to have been only a boy playing 
on the seashore, and diverting myself in now and 
then finding a smoother pebble or a prettier shell 
than ordinary, whilst the great ocean of truth Jay 
all undiscovered before me. 

- Isaac Newton 


SAHAJ-Shishu Milap, Vadodara 


